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Preface
The Annual Enngy Outlook 1990 (AEO) is E1A's annual statement of projected energy trends for the long
term. It presents trends in energy supply and demand based upon assumptions about world oil prices,
economic growth, and other factors affecting energy markets. These trends have implications for national
energy security, the environmental impact of energy use and production, and the role of technology in
shaping the energy future.

The forecasts for this AEO have been extended to 2010, a 20-year perspective. Projecting for a longer
time horizon than used for previous AEO's introduces additional uncertainty in the torecasts for later
years. Consequently, it is important to consider the range of possible futures contained in the five cases
ccntained here, rather than focus solely on the base case.

Five forecast cases are presented: a base case, low and high world oil price growth, and low and high
macroeconomic growth. The base case is the central .forecast. The four other cases are presented to reflect
the uncertainty inherent in any forecast of the future. They are based on reasenable lower and, upper
bounds on two key factors that affect energy trends world oil price and the rate of economic growth.

The base case is not a prophecy of the future. Too many future events will impinge dramatically upon
energy markets that cannot be known in advance. Rather, the base case resents one picture of how
energy futures might look under current energy policy, based on assumptions regarding economic growth,
world oil prices, supply and demand for energy, and technologies for producing and using energy,

In keeping with EIA's longstanding policy, the forecasts in this repert are intentionally policy neutral they
are based on current law, and no new energy laws or regulations ;.re introduced for any purpose.
Cunsequently, many issues that are likely to be important policy is,,ues over the timeframe of these
forecasts are not considered in these projections. These issues include the implications of changes in the
Clean Air Act to address environmental concerns, long-term oil and gas leasing strategies, life extension
for existing electricity generation facilities, and the role of nuclear energy in the future.

These forecasts are deliberately intended to establish a neutral base scenario that provides a "jumping-off
point" for the amiysis of future energy policies. New energy laws or regulations can be evaluated' by
incorporating them into the model in an appropriate fashion. The resulting forecasts may be compared
with the policy neutral forecasts in this AEO to assess the policy's impact. The cases presented here thus
provide a basis for evaluating the potential impact of futhre energy policies.
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Table 1. Summary of Prolectlons for 2010

Base
1988 Case

Low
Oil Price
Case

High
Oil Price
Case

Low
Growth
Case

High
Growth
Case

Primary Production (Quadrillion Blu)
Petroleum 19.5 12,7 11.3 14.5 12.7 12.8
Natural Gas 17.5 20.4 ' 2D.0 20,6 19.7 20.9
Coal 20.7 35.2 • 35.2 341 31.4 38.0
Nuclear Power 5.7 6.5 6.5 6 5 6.5 6.5
Renewable Energy' 6.0. 10.1 10.1 10.1 10.1 10.1
Total Primary Production 69.4 84.9 83.0 86.4 80.4 88.3

Net Imports (Quadrillion Btu)
Petroleum (including SPR) 13.9 26.0 31.8 22.3 24.6 28.1
Natural Gas 1.2 2.9 2.9 2.9 2.7 3.2
Coal/Other (- indicates export', 2.1 . -4.9 -4.8 -4.9 -3.0 -6.5
Total Net Imports 13.1 24.1 29.9 20.3 24.2 24.8

Consumption (Quadrillion Btu)
Petroleum Products 34.2 39.9 44.1 37.6 ' 38.4 42.0
Natuial Gas 18 6 22.8 22.5 23.0 21.8 23.7
Coal 18.8 28,9 29.1 28.4 27.0 30.1
Nuclear Power 5.7 6.5 6.5 6.5 6.5 6.5
Renewable E.T.ergy/Other• 6.1 10.3 10.3 10.3 10.3 10.3
Total Consumption 83.4 108.4 112.5 105.8 104.0 112.6

Prices (1989 dollars)
World Oil Price
(dollars per barrel) 15.27 36.90 25.90 47.40 36.90 47.40

Domestic Natural Gas Wellhead
(dollars per thousand cubic feet) 1.76 5.63 4.59  5.51 4.57 6,09

Domestic Coal Minernouth .
(dollars per short ton) 23.02 28.55 28.66 28.33 26 58 29.76

Average Elecmcity Price
(cents per kilowatthour) 6.62 7.01 .6.81 7.03 6.61 7.34

Economic Indicators.
Real Gross National Product
(billion 19S2 dollars) 4,024 6,799 6,921 6,721 0,,297 7,311
(percent change. 1988-2010) 2.4% 2.51, 2.41. 2.1`z, 2.14%.
GNP frnplidt Price Deflator
(index, 1982.1.000) 1.213 3.399 3.416 3.3142 3.947 2.833
(percent change, 198.8-2010) 4.8% 4 8%. 4,8% 5.3% 401

'Real Disposable Personal Income
(billion 1982 dollars) 2,793 4,358 4,40#1 429,.32:2:4: 41,1,41,(7.1 4.617
(percent change, 1988-2010) 7' 2.0%

index of Manufacturing Production
(index, 1982.1,000) 1.219 

222-8141-..(percent change, 19M-2010)

Energy Efficiency (thousand Btu per 1982 dollar of GNP)
al and Gas Use 11.12 " '9.23 .

2.1'1

2.285
2.9%

9.63

2.0%

2.8.1.
1.975
2.2'T

9.57

2.1%

2.302
3.31

ri.v7
F,lectricity Use 2.19
Total Energy Use 20.72 

2.15 .
15.95

2 15
16.25

2 13
13.74

2.21
16.52

2.11
15,16

'Forecasts of renewable energy poiduction and consumption will vary depending on changes in conventiona
energy pnces and growth in the economy, However, current projection methodologies do not distinguish thes4
variations.

Note: For category definitions we Appendix A. tootnotes to Tabk. Al and A2.
Sources: See data sources in Appendix G.
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Total energy eonsumption in
the United States continues
to grow at about half the
rate of GNP

Oil prices resume long-term
increase as OPEC share
of market grows

Falling U.S. oil output
and rising demand lead
to higher oil imports

Transportation, industrial
feedstocks lead rising
petroleum demand

Natural gas demand and
prices pushed up by
electric utilities

Coal incrrases its share •
of total energy

Electricity demand follows
GNP growth, as coal and
gas use rise sharply

Renewable energy
use grows

Highlights

Total domestic consumption of all forms of energy grOws by between 25
and 35 percent over the next 20 years, depending on assumptions about
future economic growth (see Table 1). The relative outlook for the Major
sources of energy, however, differ. Oil demand grows slowest (but still
accounts for a significant absolute increase), and coal demand groWs
most rapidly (as a cons.Nuence of high electricity demand growth).

Real oil prices are expected to remain relatively flat for a few more years.
But rising dernand, liniits on future contributions from non-OPEC sources,
and the concentration of world oil resources in .OPEC nations will lead
to more rapid price increases after the mid-1990's. Overall; prices are
expected to rise between 2 and. 5 percent annually over the forecast,
reaching a level between 526 and 547 per barrel in 2010.

U.S. oil production falls by as much as 4 million barrels per day over the,
forecast, and demand increases by a comparable amount. Even with
more supplies hom natural s1iquids and nonpetroleum sources, net
petroleum imports grow by between 60 (with high oil prices) and 130
percent (with low oil prices) in total.

Motor gasoline demand grows by between 0.6 and 1.8 million barrels per
day over the forecast, depending on world oil price assumptions, despite
significant increases in fuel economy. High 'demand growth is also
forecast for diesel, jet fuel, and LPGs. •

A recent turnaround in U.S. demand for natural gas has •resulted in

Ezing domestic production. Its use in this country could expand by
een 20 and 30 percent by 2000, before leveling (depending on

assumptions about economic growth). Net .irnports could double. The
main source of growing demand is electric utilities.

Pushed by growing ekctricity demand and a preference by utilities for
new coal-fired generating capacity, coal demand (in tons) grows at 2.1
percent annually in the base case through 2010 more than any other fuel.
(Coal denund growth ranges between 1.8 percent- arid 2.3 percent
annually, depending on economic growth assumptions.)

Electricity sales rise at approximately the same rate as GNP, and new
fossil fuel plants meet most of the Nation's growing demand. New
capacity for gas-fired combined-cycle plants is especially significant, but
overall vowth for coal is greatest. No newly ordered nuclear units are
aSsUrned.

Renewable energy use grows significantly, accounting tor about 9 percent
of total energy requirements by 2010. Use is concentrated in electric
utilities (hydropower), industry (heat from wood waste), and homes
(wood).

$11
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• World Oil Prices

• Economic Growth



World Oil Prices

Relativelv low oil prices mav be anticipated for a few
more years as the Organization of Petroleum
Exporting Countries (OPEC) works to control the
combined output of member countries with dissimilar
interests (Figure 11. Growing ..non-OPEC uil
production is also contributing to current instability,
although that );rowth is now slowing. Bv 2000, More
fundamental forces of supply .and demand should
raise prices (absent any dramatic technological
changes), as oil consumption rises toward world
production capacity. Oil prices are forecast to'rise
from 518.per barrel in 1989 to. between 526 and 5-47
per barrel bv 2010 .(19)49 dollars), .

OPEC's Near-Term Influence Is Tied
to Management of .Excess Capacity -

In the current market, the ability (or inability) Of a.
relatively 'small set of producers to limit their
production to be much. less than their production .
capacitv is the key determinant of prices. OPEC has

Oil Prices Rise Under All Scenarios

1989 per Barrel
ri;

S17 70

Forecast

$37

A C.! G

Figure 1. U.S. Refiners' Acquisition Cost
Imported Crude Oil, 1970-2010

$47

of

a difficult time controlling the output of its member
countries, because those meMbers are characterized by
widely divergent social and economic problems; and
self- interests, Tor example;. some countries such as
Saudi Arabia have extensive oil reserves which will
last well intu the neXt century. Given this.fact, Saudi
Arabia desires to.maintain 'production and pricing in
a manner that will guarantee a markct. tor its oil uver
the•bng run. Other countries, such as Algeria, Libya,'
and Indonesia, have reserves that will not last nearly
as long as -those of Saudi Arabia and therefore are
interested in receiving higher prices in the near term_

The conseauences to 'Saudi Arabia, and the other
OPEC members with high production, of past prices
in the 540-per-barrel range are well documented, and
such prices are the reason for the current problem
(from OPEC's perspective). Prices at those levels
caused decreases in demand and increases in. non-
OPEC production sufficient ,to drive OPEC's market
share from about 70 percent to. about 35 percent in
less than 10 vears (Figure 2). Technology has played
an important role in getting to today's markct
situation. Technology lies behind much of the decline
in oil use per dollar of economic output and behind
non-OPEC production -increases_ •

On the other hand, current relatively low prices
should bring supply and demand more in balance in
the future. .Low prices have already caused - moderate
inCreaseS in demand, particularlv in the United States
and in the lesser developed countries. On the supply
side non-OPEC production has continutd tu increase.
lowever, the rate of increase is slowing, and most

analysts expect non-OPEC productiiin to begin
declining sometime in the next 10 years.

Oil supplv and demand have not reacted strongly to
the low prices of the last cuuple of years. One
reason fur this is thargovernments in consuming, and
producing countries .have reacted with policy changes
to counteract stime olthe impacts of the fall in prices.
Fur example, Europe, consumers have seen little
benelit'Of lower prices aS taxes have increased in the
face of falling - prices The non-OPEC prOducing
countries lowered taxes on prOducers in a largely
successful. attempt to _maintain thc profitability of
projtts in light of lower pricts.

The LongerTerm Outlook for
Oil Prices Reflects Dominance
of OPEC Resource Base

Once' the currynt excess an wurld oil production'
capacity is reducid, market and- technological factor,
w:ll more directly influence the intematy uf energy-
and od use idernandi and the ultimate market bastd •
cost of production (supply). Together, these factors

Energy information Administration, Annual Energy Outlook 1990



OPEC Resumes Dominant Role
in World Market

Percent
90

40

0

1973 1960

Forecast

990 . 2000 2010

Scurce. See data sources in Append% G.

Figure 2. OPEC Oil Production 'as Percent 01
Market Economy Demand, Base Case,

• 1973-2010

determine the price of oil necessary to equilibrate the
market.

During the early 1990's, oil production horn various
non-OPEC sources should continue to increase.
However, by the late 1990's, as production from all
non-OPEC sources declines, the market.share of OPEC
will steadily increase. In the base case forecast,
OPEC's share of world oil production reaches almost
50 percent by 2000. Demand for 'OPEC oil
approaches OPEC capacity in the late. 1990's, and oil
prices rise. The rate of increase in real world oil.
prices snould be somewhat slower after. 2000
than before 2000, as capacity .increases (both inside
and outside OPEC) begin to match demand
requirements.

In the longer term, as oil demand rises toward
production capacity, fundamental marlket forces will
more directly influence world oil prices. These
economic forces are those which determine the supply
and demand for oil and therefore are dependent on
such factors as econornic growth, technological change

as applied to the production and consumption of
energy, and the size of the resource base.

Improvements in the technology of locating and
developing oil resources have long played an
important role in bringing additional oil supplies to
market. Oil prices will also be influenced by the cost
of development of natural gas resources. Should
natural gas turn out to be relatively inexpensive to
develop and distribete, this additional pressure will
continue to keep oil prices from rising too rapidly.
While at present natural gas principally competes as
a boiler fuel with oil, this market is large enough
(especially in Europe) to have a major influence on oil
prices.

Technology on the demand side is also an important
factor in determining oil prices. Based on trends. in
declining energy use per dollar of gross domestic
product (GDP) in major countries over the last 2
decades, energy use is clearly becoming more
efficient- even taking changes in the product mix
demanded into account. Product-mix effects 'lave
been reflected in shifting consumer preferences
towards products that require less energy to produce.
This trend does not represent "conservation" in the
technological sense of producing the same output
with less energy.

Changing Sources of World Supply
and Demand

About two-thirds of the world's proved oil reserves
are in the Middle East (virtually all in the Persian.
Gulf). Five countries- Chir.a, Mexico, Norway, the
United States, and the Soviet Union hold the vast
majority of non-OPEC oil reserves. However, total
non-OPEC production is expected to peak by the mid-
1990.s. The development of proved reserves
discovered in the early 1980's should aliow non-OPEC
countrics such as Syria, Colombia, lndia, Brazil, the
United Kingdom, Norway, North Yemen, and South
Yemen to increase oil production, but will only offset
the decline in oil production from other non-OPEC
countnes. The rict result will be increasingly
concentrited production capacity within a small group
of producers, particularly the Persian Gulf "core"
producers of Saudi Arabia, Iran, Iraq, Kuwait, and the
United Arab Emirates.

Accounting for about four out of every five barrels of
oil consumed in the wor!d, the Market Economies
(excluding the Centrally Planned Economies of Eastern
Europe, the Soviet Union, and China) exert the rnajor
influence on oil consumption trends in the world as
a whole (Table 2). And, oil consumption by these

Energy Information Administration/ Annual Energy Outlook 1900



countries is expected to grow. At the same time, oil
consumption in the Centrally. Planned Economies is
projected to decline steadily through 2010, with a shift
to natural gas use in the Soviet Union. Much of the
growth in oil consumption is projected to- occur in the
United States. Mexico, Brazil, and India are and
should continue to be the largest consumers of oil:
among the developing counties. A major unceitainty
concerning growth in oil demand in Mexico, Brazil,
and other developing countries arises from the
problem of Third World debt.

Economic Growth

The economv is assumed to grow at an average
annual • rate between' 2.1 and 2.8 percent over the.
period ,1989 through 2010 .(Figure 3). Growth 'is
slightly stronger in the earlier vears of the forecast
and levels off after 2(xX): This shift represents a
continuing skiwdoWn in the long-term rate (*growth
of the economy, which is fundamentally determined
by the rate of expansion of the r~urce, base of the
economv - labor, capital, energy and changes in the
productivitv of these factors.

A decline in the rate of growth in the labor force,is,
assumed to continue due to the slowing of. ppulation. '
growth and a leveling off in the rate of entry of
women into the workforce. The decline in labor force
growth Iiitt'S is a major contributor to the expected
slowdown in the rate . of growth in the .potenfial
output of the economy. Throughout the forecast
period, growth in the capital stock is expected to
improve' relative to the rather wcak growth of •the
1980's.

Inflation,. measured by the change in the implicit GNP..•
price deflator, averages 4.0 to 5.5 percent ,over the
forecast period, with prices increasing at a slightly
higher rate during the later 10 years.

Interest rates decline early in the forecast •period, and
by 1993 attain relative stability over the remaining
part of the forecast. Interest-rate sensitive secturs uf
the economy', such ;as housing and new cars sales,
show flat growth oYer the p.Tiod between 1989 and
2010.

The rate of overall industrial growth and the growth
ifi each component sector are linked to the size and
configuration of -the aggregMe econoiry. Personal
expenditures on. colsumer items are expected to
decline as a share t,f GNP. A larger share uf the
GNP is devoted to the production uf goOds gOng into

investrrient and export categories of final demand. As
a result;manufacturing output is expected to grow at.,
a rate of between 2.2 and 3.3 percent through 2010.

- However, the cOmposition of industrial growth is
uneven. Production of machinery (Standard Industrial'
Classifications 34-38) is expected to rise the fastest (2.9
to 4.4 percent per year thrcugh 2010), fundamental]y -
driven by investment and export. related demand. •
The largest component of growth within this sector is
office expipment, including computers. Production
within the primary metals sector (SIC 33) is expected
to show a moderate rebound (0.8 to 1.9 percent) from
the skaw to negative growth Of the 1980-s. The
recovery is primarily in the production of higher -
value-added products as opposed to raw, unprocessed 
basic commodities. Production in the chemical and
plastic sectors.. 151C 28 and SIC 30) is expected to
show steady growth over the forecast period. Much
of the growth in these sectors is also export driven:

Average Annual Percent
4 0

History Forecast

2000 2010

Source, See'clata sources ,r1 Append,. G

Figure 3. Average Annual Growth Rates tor
Selected Economic Indicators,
Base Case



Table 2. Sumrnary of Assumptions and Projections for the Market Economles

1988

Projections

2000 2010

Economic Growth Rates
(percent per year)' 4.0 2.2 - 3.0 2.2 - 3.0

OPEC Oil Production Capacity
(million barrels per day)'' 28 2 34 - 36 41 - 45

Oil Prices
(1989 dollars per barren' $15.18 $20 - 834 826 - $47

Oil Production
(Million barrels per day)d
Non-OPEC 27.1 25.7 - 27.4 23.5 - 25.6
OPEC 22.0 24.4 7 32.3 28.4 - 40.1

Energy Consumption
Oil (million barrels per day) 50.7 53.1 - 60.7 53.5 - 65.0
Gas (trillion cubic feet) 40.7 50.1 - 70.7 53.2 - 82.0
Coal (million short tons) 2,299 2,604 - 3,565 2,941 - 4,242
Nuclear Iterawatthours) 1,510 1,796 - 1,912 2,096 • 2,575
Other (quadrillion Btu)' 20.5 24.5 , 33.6 26.5 - 37.4

Total Primary Energy
(quadrillion Btu) 227 263 - 282 291 - 317

'The 2000 and 2010 projections reptesent ranges of average arinual rates of growth from 1988 to 2600 and 1988 to
2010, respectively.

"Production capacity is defined as maximum sustainable production, adjusted to reflect current operable capacity
_ in some countries.

'Oil prices are defined as the U.S. refiner acquisition cost of imported oil.
'includes crude oil, lease condensate, natural gas liquids, other liquids, and refinery gain.
Includes hydroelectric, geotherrnal, and other energy sources.
OPEC = Organization of Petroleum Exporting Countries.
Note: Market Economics include all countries except those with centrally planned economies: Eastern Europe, the

Sov iet Union, China, Cuba, Kampuchea, North 'Korea,•Laos, Mongolia, Vietnam, and Yugoslavia.
Sources: See data sources in Appendix G.
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Energy Sources

For most U.S. citizens and businesses the future
energy picture will not look very different from
today, and many of the sa-ne energy concerns will.
remain. Oil supplies will be more concentrated in the
Middle East, the United States will be more
dependent on imports, energy costs will be higher in
real terms, and environmental problems may be
exacerbated by trends in fuel choice. At the same
time, many changes in the way this country produces,
prices, and uses energy may be expected that will
contribute to sustained growth in an econorny that
can select from more forms of energy and that is
technically more efficient in the use of energy.

Petroleum is and will remain the main source of
energy for the United States into the 21st' century.
But as domestic production o' crude oil falls, growing
volumes of oil will need to Lie imported (Figure 4).
With only minor offsets from increased alcohol fuels
and natural gas liquids supply, net petroleum imports

Coal Production and Energy
Imports Rise to Meet Demand

Change 1988 to 2010

Era Petroleum Production

+ 2.9 II F Natural Gas Production

14.5

+ 11

Coal

Production

Net imports

3 4 II Other Supply

i = 25

-10 0 10 20

Quadrillion Btu

Source: See data sources ,o Append. G.

Figure 4. Changes In Sources of Energy,
Base Case, 1988-2010

grow 3.3 million barreis per day in total over the
forecast, assuming high world oil prices, and 8.3
million barrels per day assuming low prices. As a
basic source of energy to meet the Nation's growing
requirements, only increased domestic coal production
supplies more than imports. Increased coal and
natural gas output are both needed to fuel the
economy's growin&demand for electricity (Figure 5).

Energy Uses

Growth in the different forms of energy consumed by
end users (i.e., excluding electric utilities) is fairly
evenly balanced between petroleum products and
electricity. Because •of the sheer magnitude of
petroleum use in this country, however, the
percentage growth for petroleum is lower than that
for electricity. Major improvements in the efficiency
with which this economy uses petroleum products,
regional shifts in population to the West and South,
and low growth in the energy intensive, heavy

Coal Demand for Electricity Generation

Dominates Outlook for Fuel Needs

Change 1988 to 2010

+ 5.7 Petroleum Demand

+ 4.2 IIII Natural Gas Demand

+ 10.1 Coal Demand

+ 0.8 Nuclear Power

+ 4 2 Renewable Energy

= 25

30 -10. 0 10 20 30

Quadrillion Btu

Source See data sources Append. G

Flgure 5. Changes In Energy Demands,
Base Case, 1988-2010
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industrial activities aIl combine to restrain growth in".
oil use (0.5 tó 1.2 percent) io less than. one-half .that
for the economy at large (GNP growth ranges
between 2.1 and 2.8 percent). '

The consequences of the Nation's growing demand for
electricity in homes and businesses are increased by
the need to divert even more energy to the generation
and transmission of that electricity. An outlook for
continued electricity sales growth of between 2.1 to
2.6 percent annually, based on extreme econornic
growth assumptions, means that more primary encrgv
in the form of. coal, natural gas, and renewable energy
wilt be demanded by utilities. Oil-fired, hydroelectric,,
and nuclear gen-7ating capacity are all limited in the
future (by economics, techno]ogy, or current
regulations). , Electricity growth is especially high in
the western and southern -States, refled

'
ing the higher

population growth in those parts of the country.
Additional changes for the electricity picture are
expected as ncinutilities and imports supply a growing
share of total sales. The preference for electricity.
reflects in large part the outlook for relatively low
growth in electricity prices.

Of the maior end-use energy consuming sectors
(residential, commercial, industrial, and
transportation), demand for energy in all forms is
highest in the industrial sector, bath now and in the
future (Figure 6). Natural gas remains' the most
important industrial' fuel, although its ..growth lags
that for electricity and feedstocks. Almost 80 percent
of total electricity used by industry in this country in
1989' was for heat and puwcr in: manufacturing
activities. The fastest growing industries are expected
to be metal durables (including electronics) and
chemicals.

Transportation uses of energy lag industrial uses only ,
slightly, but the overwhelming dependence of
transportation activities on petroleum products (over
95 percent) has made this sixtor the focus of energy'
policy cone2rns. In particular, motor gasoline
accounted for 63 percent of total transportation
demand and 16 percent of the Nation's total' energy
requireinents in 1989. This picture.-changes only ,
slightly in the next 20 years, as gasoline's share .of •
total transportation demand 'drops to 58 percent and
as an additional 5 percent of that gasoline •volume
comes from ethanol and methanol. This AEO
includes no significant role for alternative motor
fuels in the next 20 years.

Energy Efficiency

• Total energy consumption growth is constrained bv
efficiency improvements, and shifts in econumic
activity from energy intensive sectors to less energy

intensive sectors and tO less energy intensive activities
within those sectors.

The energy intensity of the United States economy
(measured as the amount of energy consumed per
unit of economic output) is a useful indicatt... -of
energy efficiency. As demonstrated in. Figure 7, the
decline (rise) in total energy intensity (etficiency) is
helped by the declining use of oil and gas by the
economy, but hindered . bv virtually constant intensity
of electricity use. This trend reflects a continuing
consumer preference flr electrical appliances
especially heating and cooling systems.

Figure 8 presents several more direct indicators of
technicjI energy efficiency in specific secturs. Average
improvements in automobile . mileage outpace.
efficiency .gains in home energy use by a factor of 2, 
in part because of greater replacement rates for cars.
Industry gains reflect shifts in economic activity as
well as technical changcs.
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Figure 6. Changes In Energy Demand by Major
End-Use Sector, BaseCase, 1988-2010



Shift to Elcztricity Slows Decline
in Total Energy Intensity
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Figure 7. U.S. Energy intensity, Basa Casa,
1988-2010

Energy Security

In the last 3 years, U.S, petroleum imports have
increased so rapidly that 1989 net imports are almost
3 million barrels per day, or about 70 percent, higher
than they were in 1985. This dramatic increase has
led to rm.ny questions concerning renewed U.S.
vulnerability to oil disruptions. There are two rnajor
factors that serve to limit the increase in U.S.
vulnerability.

The first relates to the relationship between the
United Stars and the rest of the world oil market.
While U.S. imports have increased, the Market
Economies' reliance on OPEC has not increased as
much. Although the OPEC share of market economy

High Technical-Efficiency Gains
Expected For Automobiles
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Figure 8. Changes in Average Efficiency for
Selected Energy Uses, Base Case,
1988-2010
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demand is projected to grow significantly throughout
the forecast period, it still remains bris-ov the high 67
percent level attained in 1973.

The second m.Oor factor that serves to mitigate the
impact of a disruption (or even reduce the probab!Iity
of a disruption even occurring) is the existence of
strategic petroleum stocks in the United States and in
other consuming countries. U.S. strategic stocks now
exceed 580 million barrels and can be drawn down at
a rate exceeding 3 million barrels per day for 6 .
months (or about one-half of our current import
levels). The U.S. strategic reserve is planned to be
filled to 750 million barrels by 2000. In addition, it
is estimated that the combined stocks of Japan and
West Germany can be drawn at a rate of 2 million
barrels per day for several months.



Energy and the' Environment'

The U.S. economy is forecast to become increasingly•
dependent on fossil fuels, especially coal. Even
total consumption of energy grows by alrnost 30
percent in the next 20 years, the share of coal grows
from 23 percent in 1989 to between 26 and 27 percent
in . 2010 (based on extreme economic - growth
assumptions). Coal demand is driven predominantly
by the demand for electricity. The share accounted

-for by petroleum products declines by .a comparable
-amount, but this masks a total increase of almost20
percent in oil use over the forecast. Thus, it may be
expected that todays concems with .acid rain, .local
automobile-related pollution, and global warming will
not go away soon. Forecasts in this AEO do not
attempt to quantify these concerns or address new
policy initiatives in the environmental area.

Perhaps improving the environmental outlook, natural
gas use grows significantly; as gas maintains its share
of the total energy rnarket. As with coal, howeYer,

the growth in .gas . demand is predominantly . for the
generation of electricity. (Residential and commercial
use of natural ,gas remains almost flat,) Gas is a
relativelv clean fuel with respect to carbon and sulfur
emissions, but it is not without problems. Methane,
the main constituent of natural gas, is also ,a
greenhouse gas and is- believed to be much mole
efficient. in trapping heat -than is carbon dioxide.
Increased release of methane to the atmosphere
associated _with -natural gas production .and
transportationactivities may also be an environmental
concern.

This AEO includes .scime growth in the demand for
renewable energy forms. That consumption is -now
principally at electric utilities (hydropower), industry
(waste heat in pulp and paper), and homes (wood).
Growth at utilities is constrained , • by available
hydropower, and new growth is expected to be
concentrated in industry and residences. No maJor
inroCids are expected in the transportation sector or
from solar and wind technologies.



U S. Petroleum Markets

• Crude Oil and Gas Liquids

• Petroleum Imports

• Refined Petroleum Products



Crude OiI and Natural Gas tiqUids

Domestic 011 Output Continues Its Decline

The decline_ in domestic crude oil 'production is
expected to continue throughout the forecast ,hbrizon,
although its rate is . expected to slow considerably,
compared to recent history. (Figure 9). From 1985
through 1988, production declined at 3.2 percent per
year, as manv marginal producing wells ceased to be
profitable .with the fall in oil prices in 1986., Even
though domestic oil prices will• rise over the next 20
vears in both the. low and high price scenarios, the
production decline continues- ranging between 1.7
percent (high price scenario) and 3.1 percent (low
price scenario) per vear. .From 7.7 million barrels per
dav in 1989, production drops to between 4.1 and 5.6
Million barrels per day in 2010.

The most rapid change.will be in Alaskan production,
which current:y accounts for nearly.25 percent -of total..
domestic crude, oil production. Alaskan North Slope
dil flow has now passed its peak levels. The ,Prudhoe

Growing Demand, Falling Production
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Figure 9. 'Petroleum Supply'and Consumptlon,
Base Case, 1970-2010

Bay field, the:largest:in the area, entered itS'Aecline
phase in 1989. The remaining primary fields are
expected to follow in the early -1990's. Recent• United
States Geological-SUrvey (USGS) studies estimate- that
34 percent of the U.S. undiscovered. recoverable
resource base lies in . Alaska, but the prospect of
significant new development of Alaskan -reservoirs
threugh the forecast horizon is unlikely in currently
available acreage. Due to the current legislative
restrictions on exploration and .development, it is
assumed that the Coastal Plain of the Arctic National
Wildlife Refuge will :not be developed before the end
of the forecast horizon.

•
Based on recently published USGS eStimates of mean
undiscovered • recoverable resources (Estiinates 'of

• Undiscovered Conventional Oil Er .Gas R-esouree's in the.
United States, USGS and Minerals Management'
Service, 1989), the Outer Continental Shelf offers the
most potential, with 38 percent of the Nation's'
undiscovered recoverable crude oil resource base.
Production from projected discOveries in this area will
likely mitigate the Lower48 production decline.
However, even with increasing prices, onshore reserve
additions are nOt expected to keep pace with
prodUction.

Environmental concems have always played a major
role in decisions regarding exploration and drilling for
crude oil in new frontiers. The oil spill in Alaska's
Prince William Sound in early 1989 acted to intensify
environrnental concerns: Congress is now pursuing
an increasingly conservative approach to tapping: into
oil resources in• Alaska and the Outer Continental
Shelf. In October, President Bush signed a bill
banning oil and gas drilling on 84 million acres off
the coasts of Alaska, California, the East Coast, and
the eastern Gulf of Mexico. In addition, an existing
1-year moratoriu:n .on- leasing .in thtse • areas. is
'expected to be extended. There is consideration of
further restriclions on :offshore'drilling and possible
buybacks of existing' leases, which has already
delayed the start of some planned projects.

Natural Gas Liquids, Nonhydiocarbon
Sources Help Support PetrOleum
Supplies

The production .of natural gas licoids (propane,
butane; and other liquid fuels extracted in the process
of producing pipeline-quality natural gas) is expected
to grow at only modest rates, depending upon the
outlook for natural :gas, and will range from about 20
to 26 percent of. total domestic produciion. Further
variations in gas liquids demand may' be anticipatcd
as a consequence of changing petrochemical industry
demand for feedstocks:and of changing environmental
policy (as less butane and -isObUtane -is used by
refiners as gasoline blending 'components)

I I -



Growing contributions from other sources (including ,
ethanol, methanol, petroleum from the Iiquefaction of
coal, and other hydrocarbons) .are also expected to
add to total petroleum production. The production of-,
ethers from ethanol, methanol, and petroleum
feedstocks grows to meet rising demands for these
fuels in response to clean air legislation.

Short-Term Weakness Gives Way to
Long-Term Improvement in Financial
Picture for Off and Gas Producers •

Buoyed by rapidly increasing oil and gas prices
during the middle and late 1990's, both independent
and makor domestic oiI and gas producers should see
improvement in th?ir income statements in the
coming years (Figure 10). Independent producers,
who historically have been more concentrated in gas
production than the mOors, should see a more
dramatic improvement due to more rapid natural gas
price increases.

Rising Natural Gas Prices and Production
Favor Independent Producers
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Figure 10. Ratio ot Cash Flow to Fixed Assets
for U.S. 011 and Gas Producers,
Base Case, 1977-201C

This improvement, however, will be slow in coming
• and will come despite slow or declining growth in

p7oduction. Between 1989 and 2010, domestic oil
' production frorn the Lower 48 States is expected to
fall an average of 1.6 percent per year in the base
case, whi.e. domestic gas production will exhibit a
very moderate. 0.7 percent growth. The outlook for
the short-range future remains weak as production
declines will outpace real price increases over the next
3 years.

Historically, rapid growth in drilling investrnent has
followed large increases in energy pnces. However,
the volatility Of the world oil pnce throughout the
1980's has had a chilling effect on the responsiveness
of investment to price changes, particularly for the
independent producers (who rely more heavily than
the majors on external financing).

Strong revenue growth, coupled with more moderate
increases in operating costs and investment, will
contribute to improved cash flow for the
indepencents. ("Majors- are defined as the 22 large
energy companies that report to EIKs Financial
Reporting System. "Independents- are all other oil
and gas companies. Financial results for
independents are derived from published information
an publicly traded cornpanies. Results shown here
represeht information on domestic oil and gas
extraction activities )

PetrOleum Imports

Foreign Sources .Will Supply Weedy
Two-Thirds of Domestic Petroleum
Requirements by 2010

Given the projection for growing petroleum demand
and assumed limitations on the domestic resource
base, a conclusion of higher petroleum imports in the
future is difficult to avoid. In this year'š outlook, net
petroleum imports of crude oil and refined product
(i.e., imports minus exports) are forecast to increase
from 72 million barrels per day in 1989 to between
10.4 and 14.9 million barrels per day in 2010
depending upon world oil prices and the domestic
economk outlook. (Higher • import -projections are
bssed on low oil price assumptions; low proections
are based on high oil, prices.) ln comparison, the
highest historical level of annual net imports was
reached in 1977, at 86 million barrels per day. The
forecast for 2010 reflects an import dependence (net
imports divided by tot41 petroleum demandl of 54 to
67 perc,mt, up from 42 perccnt in 1989. Historically,
import dependence reached a peak in 1977, at 46.5
percent.



Increased petroleum impo,ts are forecast. to come
mainly in the form of crude oil. This assumes there
are no major changes in the relative economics of
refining petroleum products in the United States and
in the other major refining centers of the world. The
outlook 'for stable product trade patterns could be
altered as a consequence either of major changes in
the relative mix of products demanded in the United
States r _or abroad or of additional refining costs
imposed by the need to accommodate environmental
concerns.

Refined Petroleum Products. .

Demand growth in the United States is dominated bv
transportation fuels, including motor gasoline, jet fuel,
and diesel and also by growth in industrial feedstocks
with relatively little growth for the remaining third
of the oil, market. The high, petroleum demand
forecasts preser.ted here are based on .low oil price
assumptions; the low, on high prices.

Transportation Needs Continue
to Dominate U.S. Oil Use

Transportation requirements are.eXpected to continue
to dominate petroleum markets, accounting for an
estimated 62 percent of total petroleum consumption
in 1989 and from 63 to 65 percent by 2010.

Population growth and economic expansion, are the
main forces behind the growth in gasoline
consumption, raising vehicle-miles traveled by about
1.8 percent per year. Ongoing increases in fleet
average fuel economv are expected, which will limit
the growth of gasoline consumption (Figure M.
Gasoline demand is projected to rise at an average
rate of al to 1.0 percent per year, substantially less
than that of the past several years, but still leading to
_an increase in gasoline demand of 0.6 to 1.8. million
barrels ptr day' by 2010.

Environment, Efficiency Concems
influence Outlook for MotOr Gasollne

ACcommodating the absolute magnitude of' the
increase in gasoline demand, along with likely shifts
to cleaner gasoline, will entail a ma)or investment in
downstream processing by refiners' that will pose a
major challenge to the industry over the .next 20:
years.

Utie to increasing environmental concerns in the .
'United States over the past few years, refiners
marketing gasoline here have had to respond _to anti=
pollution measures, including lead phase-down and -
vapor pressure reduction. A few States and local

areas also .impose requirements on the use of-
oxygenates-- alcohols such aS methanol or ethanol, and
alcohol-based ethers.

As efforts to maintain high octane. levels, reduce
carbon monoxide and' other emissions, and lower the
aromatic cc:intent of gasoline..intensify, the use of
oxygenates, in prOducing gasoline is expected to grow.
Although the United States has, led the way, several
other— countries, eSpecially in Europe, have. also
instituted pollution control measures., •

Alternative automobile, ftiels, such as ethanol or
mixtures of 85 percent methanol and 15 percent
gasoline, win require engine redesign. ,In the period
frorn .1989 to 2010, only very minor penetration of
these fuels is expected to occur. -

Several alcohol and ethef alternatives for gasoline
blending are being studied to-understand their longer
term engineering and pollution- properties: These
include methyl tertiary butyl ether (MTBE, made from
natural gas-based meth.anol and petroleum), ethanol
(produced from biomass), and ethyl tertiary butyl

Gasoline Demand Fueled
by Population Growth,
Restrained by Efficiency Gains
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ether (ETBE, made .from ethanol and petroleum).. The'
growth irt use of these oxygenates will depend on the
costs of respective feedstocks and the extent of
government subsidies.

Provisions of the President's proposed Clean Air Act
would require tighter emission controls on refinery
operations that could increase domestic tcfiner costs
substantially, especially for older refineries. Unless.
foreign regulations follow suit, domestic refiners cOuld-
find themselves at a competitive disadvantage,,.
increasing the proportion of product imports versus .
crude oil imports. These changes are not reflected in:.
this AEO.

Jet Fuel Demand Continues
High Growth Rates

Though k-t fuel consumption rose rapidly over the
last 2 decades due to .the rapid expansion of air
travel, domestic groWth after 1990 is estimated to be

from 1.1 to 1:8 percent per year--or, in the base case,
only half that of the previous 20 years. Severai
factors account for the moderation in demand growth,
but the principal changes are the moderation in
passenger and freight demand and the progressive
improvement in aircraft efficiency. Travel demand is
proiected to increase by 3.4 to 3.9 percent per year,
compared to 6 percent per year during the 1980's.
This change can .be traced to the average economic
trend assumed, to the anticipated effects of congestion
on travel growth, and, most recently, to higher ticket
prices.

Most of the improvements in aircraft efficiency have
come from the operational side the spread of
regional hubs to route air traffic and th: use of
aircraft better suited to trip length. In the forecast,
aircraft effidency improves as new aircraft are placed
into service. Relatively larger planes are favored by
the airlines. Jet fuel consumption for defense
purposes is assumed to remain at current levels.
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Natural Gas

Electric Utilities Lead Rise in Gas Use

The electric utility sector is expected to be the fastest
growing market for natural. gas. Accounting for only:.:
15 percent of .total gas use in 1989, the utility sector.
is projected to increase it:: share to about 26 percent
in 2010 for the base, low and high economic growth
scenarios. The strong growth in demand can be,
attributed to increased gas use in eXisting steam
plants and in future gas-fired combined-cycle and .
turbine plants. Combined-cycle units are likely to
meet 16 to 22 percent of the utility sector'S total need•
for new generating capabilitv in 2010 for the high and'
low growth cases respectively, with coal providing.'
more capacitv in the high growth case After 2000,
rising gas prices relative to coal prices restrain further
utilitv gas demand increases in all cases (Figure 12).

The industrial sector and will remain the largest ,
gas . consumer . in this country. However, the.
industrial share will shrink relative to its .1989 level,
accounting for 31 to 34 percent ir 2010, depending on ••

Steady Growth in Gas Markets
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Figure 12. Natural Gas Consumption and
Production, Base Case, 1970-2010

the level of economic growth. This pattern reflects
the net out:some ot twu divergent trends Gas use for
industrial boilers will decline, but this trend will be
offset bv rising gas use fol cogeneration of he: t,nd
electricity, both for .own use and for sale' back to
clectric utilities.

In the residential and commercial buildings sector,
natural gas consumption in 21;10 is forecast to be frorn
7.1 to 7.3 trillion cubic feet, about the same as it was
in 1989. Its primarv use is for space and water
heating. Although natural gas currentiv accuunts for
about 50 percent of energy use bY residential users
,(more than heating oil and electricity combined), the
preference for electric-powered heating systems in
new homes, the greater efficiencv of new gas heaters,
and ongoing upgrades of oki gas.systems all combine
to restrain total demand givwth for this fuel.

Domestic Supply of Gas Grows,
But at a High Cost

Domestic production provides the largest source of
natural gas supplv and will increase through the vcar
2(kX) before steadily higher prices reduce c9nsumption,
and therefore production. Over the forecast period
wellhead prices rise from S1.76 in 19744.4 to between
S4.57 and Sti.(19 in 2010, depending upon consumption
and economic growth scenarios, with higher
consumption producing higher prices. Increased
production .occurs as the - level of . developmental
intensity in the Lower 48 States grows over time,
giving higher rates of extraction. Natural gas from
the North Slope fields of Alaska is projected to begin
flowing to the Lower 48 States around .2005, with the
construction of the Alaskan Natural Gas
Transportation System - (ANGTS). This system is
projected to deliver over 800 billion cubic feet per
year to the Lower 48 States.

imports of NatUral Gas Nearly Double

Increasing shares of natural gas supply tu the United
States are expected •to come primarily from Canada.
Current capacity of the Canadian pipeline system may
limit the amount of gas flowing across the border for
the next few years, especially in cotain regions.
Existing pipeline. capacity across thr. U.S. border can
accommodate flows up to roughly i.8 trillion cubic
feet per year, although seasonal demand swings and
logistical problems can be eApected to limit average
capacity to abou; 1.4 trillion cubic feet. Capacity
associated with current expansion plans woulel raise
the aggregate cal.m..ity from Canada by an additional
1.2 trillion cubic feet per year overall. f fi6Never, a
more lilo_dy estimat of the average capacity expansion
would be 700 to WO billion cubic feet INT year
allirwing fur sease ,nal fluctuations. Transmissiiin
capacity is not expe.:ted to be a constraining factor in
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the long run. Iniports from Canada beyond the neyt
few year4 are assumed to be atteded more by
resource availability.

The'Yukon Pacific Project tu eyport: Alaskan natural.
gas to Pacific rim countries was recently approved
by' the Department of Energy-. However,• the
authorization hv DOE is uncertain, since two parties
in the tukon Pacific proceeding, Alaskan NorthWest
Natural Gas TransPortation Company and Foothills .
Pipe Line, Ltd., haVe applied tor rehearing, either. tli
overturn • or to 'substantially. amend the recent DOE
Order. The current forecasts reflect 'an assumption-
ihat adequate NorthSlope supplies remain Committed
tor U.S domestic use. thus allowing tor the expected ,
construction and operation of the Alaskan Natural
Gas Transportation System. Higher levels of exports
are not included in,,this projection -

Imports of liquefied . natura gas i LNG serye as a
major source of imports -in the projedion, growing
from less than 100 billion cubic fed in 1984 to more
than 700 hrllilm cubic feet in 2010. Liquefaction is the
unlv economically viable non-pipeline mode .of
transportation for natural gas in large volumes.
Given the large natural gas reserves that are present
in many parts of the world, estimated liquefaction
and shipping capacity considerations are assumed to.
be the deciding factor for LNG importsthrough 2010. •

Delivered Gas Prices Rernain Competitive

Natural gas prices to end users arc expected to
compare tavOrably- with competing fuel prices, when
il,rnporing rn.t per million Btu (Figure 131. After
adjusting, tor a high efficiency heat pump's roughly 3
to' 1 'advantage in efficiency over a conventional
furnace. residential and comMercial- electricity prices
also compete with natural gas, when valued per Btu.
In the industrial and electric utility sxdors, end-use
prices will be -influenced by•prices of competing fuels,
such as residual fuel and

Coal

Coal became ithe largest 'source of L.S. energy
production in hc. 14KO's, and its role should continue
to increase in the future. From 4r,l1 million short tons
in 19ss, annual coal production is expected to exceed'
1 billion short tons ht reaching 1.6 billion short
tons in 20i0 in the base case. Lower or higher
economic grOwth driving electric'itV demand will callsl!

• this- value to range from oyer 1.4 to 1 7 .hillion short
tons in. 2010, Increasing at a faster rate - than total
U.S. energy productiiin over the li:recast 'period, ciial
.production in the base case should comprise about 42
percent of the Nation's primary eaergy pniduction

Residential Gas Prices Track.
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Figure 13.. 'Selected Residential Energy
Prices, Base Case, 1970-2010

2010, up from about 30 percent in 1988 (Figure 14).
Depending un price and economic factors, coal could
provide between 39 and 43 percent of primary energy
production.

Coal'S- Contribution to Total Energy
Requirements Grows Steadily

On the. consumption side, coal meets more of the
increaSevf requirements in diimestic energy' than anv
other fucl over the forecast period. Nearly all uf the
increase is attributed. to increased electric utility
generation, whose share uf U.S. coal consumption
should rise tu almost 90 percent by 2010i. Mini-mills
and new technologies such as'continuous casting have
substantially reduced thc demand for 'coke for steel-
making: Although • the dcmand for cuke in
conventional steelmaking is'expected tu remain strong,
U.S, coking capacity will likely.decline in the face uf
environmental regulations, which increase the cust uf
building,and maintaining coke ovens. Consequently,
,in eventual decline in chimestic coking coal demand



is expected. Other industrial coal consumption is .
projected to increase, driven by new demand for
cogeneration and synthetic fUels. However,
conventional demand for industrial 5team coal will
likely stagnate, leaving non-metallurgical industrial
coal consumption with a :,tightly smaller sharecif total
U.S. coal consumptieu in 2010 than in 1988.

Economic referms in Europe, together with growth
in electricity consumption worldwide, are expected to
result in a surge in world coal trade. Additionally,
U.S. steam coal exporys should increase to countries
such as West Germany and Japan, where planned
nuclear projects have vet to materialize. U.S. coal
exports should more than double between 1988 and
2010, reaching over 230 million short tons in the base
case. However, given the uncertainty, of the world
economy and oil prices, coal exports could be as high
as 292 million short tons or as low as 161 million
short tons in 2010.

Coal Prices Grow by
Less Than 1 Percent Annually

Although real minemouth coal prices will decline
through 1990, the excess production capacity that has
plagued the coal industry is anticipated to dissipate
in the 1990's. From 1988-2010, real minemouth coal
prices are projected to rise at an average annual rate
of 1 percent. Because, transportation costs will not
rise as quickly, delivered (end-ase) prices should
increase at a somewhat lower rate. In the ekrtric
utilitv sector, rcal delivered coal prices are prOjected
to rise by 0.9 percent per year, compared with 4.2
percent for heavy oil and 4.3 percent for natural gas.

Environmental Concerns
Cloud the Picture

The base casc presented in this report assumes,
continuation of current laws and regUlations.
However the outlook for the U.S. coal industry could
be affected significantly bv proposed acid rain
legislation, the development Of clean coal technologies,
and in the longer term, a re-solution of the global
warming debate. At this time; the exact nature,
timing, interaction, and effects of these anticipated
dcvelopments remain uncertain.

Electricity

Ekctric utilities throughout the United States are now
exploring numerous optlons tor providing a reliable
supplv of electricity into the next century. While
most utilities have sufficient resources now,
continuation of recent strong demand growth mav
accelerate the-need to develop new resources At this
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Figure 14. Coal Productlon and Total Energy
Production, Base Case, 1989-2010

time, wary of being left • with excess. capacity if slow
demand growth of the early 1980's returns, utilities
are reluctant to consider building large central station 
power plants. Other options such as thc life
extension of existing capacitv, the construction of
smaller plants, increased purchases from nonutilities
and foreign utilities, and a variety of demand side
management prograrns are all being considered. The
exact role to be played by. each of thesc options is
uncertain.

Demand Growth Has Many Utilities
Guessing

The demand for electricitv grew nearly 4.5 percent
per vear l.,etween I9S6 and 1988, more than double
the rale of growth in demand seen through the first
half of the l980's. Extreme weather conditions caused
some of this rapid 'growth, and a strong• eciinome
boosted commercial and industrial demand growth.
While few analysts expect this rate of demand growth
to continue, wme utilities are concerned that resource
plans will have to be revised.



(...)ver the'next 21 1 years. the demand for ylectricity is
expts.-ted to grow at 2.3 percent annually. ranging'
between 2.1 ant1.2 6 percent per vcar when lower or.
higher ,..onornic gri,wth are assumed. Even with this

., - modest growth in demand. electricity continues to
Capture on increasing share ot the end-use market for

-.energy. Relative to electricity, the demand for other
.. end-use energy sources grows. much rri(re

With present 'technological capability, -electricity
continues to be the, fuel of choice for many
applications.

Electricity demand in the industrial and commercial
sectors is expected to grow more rapidly than in the
residential sector, but at a.lower rate than in recent
ve:irS. 'In residential , and commercial buildings,

,clernand growth is - eXpt•cted to sloW due to both
improved building thermal efficiency and : also,

_.improved heating and,cOOling 'equipment

Supply Options are Numerous,

But Planning is Difficult

The electric power industry will ,take .advantage uf
' numerous option., for meeting demand growth.
--.Through theearly 9.411's mOst utilities should he able
• to meet the increasing demand by completing the 4n
gigawatts of capacity.theY have reported as currently
plannd, and extending the lives of ,their older plants
so that they can he utilized more intensively. Few

' are planning.to retire' much of their capacity.
,• In fait, even assuming that small fossi1-fuel steam

. plants (under toil \i‘Vi are retired when they reach
4 5 years of age, less than s percent of the capacity

- , existing today will, be retired by 2010.

will:also plan to-increase their pyrchost.s of
pincer triim nimutilitieS, increase their use of,
renewable si,urces <rt piwcr, initiate or expand,
demand side management programs, and import
additional power from Canadian and Mexican utilities,
Nonutilities should supply about II to 1 3 '1,ercent of
the total demand (int luding selt generation) for

- electricity in 21110. Nationwide, net power imports
lcducc utilitY! generation requirements hy less than 2
percent, although imporfs provide ;t mut h higher
shore of requirements in the Northeast and. West.
The use of innovative demand side 'management
programs bv utilities also lowers generation
requirements h.. a small amount

-Utilities Will Need to Construct New

Generating Plants, Erwironmental

Concerns May Affect Decisions

f.ti•n With ongoing elforts reduie generation
ix,quirements, ' will need to ci,nstruct
approxinialt Is 2 34 gigastatts tapatity between. ILosm

and 2010 beyond what is currently reported, as
planned (Figure 1 5). With'stronger economic growth
cscn more new. capacity would he needed,
approximately 270f gigawatts, while lower economic
growth would reduce this requirement to around 1_(6
gigawatts. 'Between 11 2 to 1 5S' gigawatts of currently
unplanned capacity' are expected to by coal-fired
plants, While 33 tee n7 gigawatts are combined-cycle
plants lpredominantly gas fired) and 2,3 to 35 are for
turbines_ Because many utilities currently have an
excess ot traditional large baseload plants (primarily
coal-fired and nuclear), utilities are likely to build
mostly combined-cycle and turbine units through
20110. BevOnd 21100, however, demand g'niwth should
have eliminated the current excess of baseload
capacity, 'and relatively low coal prices should make
cual plants very competitive. .

•
The exact typeswuf fossil-fuel plants built bileen
noye and 21/10 will by affected by the success of new
plant technologies now being developed' and tested.
While not expected to pynetrate the market

Major Additions• of CaPacity Are Required

Beyond the Mid-1990's

Currit..03!,€ Mahon Kdowatis

7 -(K

Nonutility

• 700:r 2005 2010

73ta s%,ces App.;r111.

Fig'ure 15. Annual Additions of Electricity
Generating Capability, Base Case,
1989-2010
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significantly until after 2000, several emerging
technologies, such as advanced gas-fired combined-
cycle units; coal-fired fluidized bed units,- and
integrated gasification combined-cycle units .offer
significant .improvements in perforrnance' . and
reduction of environmental impacts relative to existing
..echnologies. While proposed revisions to the Clean
Air Act are not addressed, growing concerns - about
acid rain and global warming could ,' cause
environmental emission considerations to have a large
impact on utility capacity expansion decisions,
particularly . for coal-fired plants. In addition to
improvements in fossil-fuel plant technolOgy,
continued advances in solar and wind turbine
technology could make these units more economical
in the near future as well.

Reliance on Natural Gas Grows in the
Next 10 Years, but Coal Dominates in:
the Long Term

Between now and 2000; as. utilities increase the, use
of existing arid planned capacity, and add gas-fired
combined-cycle and turbine units, the share of
electricity produced from gas grows quickly. , From
9 percent in 1989, the share of utility generation
accounted for by gas-fired plants grows to 17 percent
by 2000 in the base case, and from 15 to 19 percent
by 2000 for lower and higher economic growth cases.
Over the same time period, the share of utility
generation provided by coal-fired plants declines
slightly. However, after 2000 these shares decline.

XS the turn of the century approaches and the, need
for additional :apacity grows, relatively low coal
prices will make' new coal-fired plants economically
attractive, With the increased use of existing coal-
fired plants and the addition of many new units
beginning in the late 1990's, the share of utility
generation provided by. coal increases rapidly; to
around 60 percent in 2010. With no interim changes
to Federal laws, the demand for coal after 2010 may
increase even. more rapidly, as the required
decommissioning of the Nation's many aging nuclear
plants begins.

Depreclatlon of Existing Capital and
lncreased Reliance on Coal Keep
Electrlcity Prices Stable

Real electricity prices are forecast to remain relatively
stable. Through 2000, the price impacts of increased
reliance on higher cost fuels (oil and gas) are nearly
offset by declining capital costs as existing plants are
depreciated and used more intensively. As demand
grows and few new plants are added, fixed capital
costs can be recovered over a larger sales base. After
2000, increased reliance on relatively inexpensive coal

and increasing numbers (if completely depreciated
plants combine to restrain electricitv price growth.,

Nuclear Energy

The nuclear industry is completing construction of
the present generation of reactors. During 1989, 3
units totaling 3.5 gigawatts-electric began operating,
bringing the total number of operating units to 110.
Only five units remain actively under construction,
and they are projected to begin operaiion by 1995.
An additional five units are in a deferred status and
could be reactivated. Two of these units are projected
to operate prior to 2010 due to the need for
additional baseload power.

No New COnstruction Without Changes
to Existing Laws and Regulations

Although electric utilities will need additional
baseload capacity post-2000, no newly-ordered units
are projected to begin operating through 2010 due to
the underlying assumption that there will be no
changes to existing laws and regulations. For a
resumption of nuclear orders to occur, many believe
that provisions for a combined construction and
operating license must be legislated (even though the
Nuclear Regulatory Commission (NRC) passed a rule
in April 1989 on "Early Site Permits, Standardized
Designs and Combined Licensesl. Many also belieVe
that, unlike the NRC rulemaking, the legislation
should also allow third party intervention only up to
the time of issuance of the combined license. It is
also believed that appropriate regulatory action must
occur at the ,State level to provide reasonable
assurances for an"' adequate return on utility
investments.

Llfe Extension is Key
to Continued Nuclear Supply

The same assumption that precludes new orders also
precludes nuclear plant. life extension._ Under the base
case assumption of no change in current laws,
reactors retire upon the expiration. of their current
operating license of 40 years. Eleven units totaling
over 5 gigawatts-electric retire by 2010. Forplant life
extension to occur, the duration of operating licenses
must be extended by the Nuclear Regulatory
Commission. There is considerable interest by utilities
to extend the operating lives of their nuclear units by
as much a: 20 years. Even with the passage of a
favorable Nuclear Regulatory Commission rulemaking
on nuclear plant life extension, it is likely that riot all
units would be life extended. ln fact, some units
have been shut down prior to the expiration of their
operating license.
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In June 1989, the shareholders of Long Island Lighting
Co., the pnncipal owner of the Shoreham plant, voted
to accept the agreement between the utilitv and the
State of New York Power Authority in preparatiun for.
decommissioning. In August1989, Public Service Co.
Of Colorado •announced the permanent- shutdown of
the onlv commercial non-light-water-cooled reactor in

`the United States. The 217 megawatts-electric Fort
-Saint Vrain high-temperature gas-cooled reactor was
scheduled for retirement at the end of its current fuel

". cycle in 1990, but aintinuing maintenance problems
b'rought on its earlv closure Studies are planned to

',consider the feasibility of converting the - non-nuclear
part of the, plantto coal use: In September, thc Board,.
of Directors of the Sacramento Municipal Utility
Distnct (SMUD) voted: to reject the only bid by an
outside partv .to operate Rancho Seco as a nuclear
unit, thus giving final cunfirmatiun to its retirement.
In June 1989, voters of the district disapproved the
continued, operation- Of"theiUnit by . SMUD. This
action followed a 1988 referendum in which continued
operation was approved under certain conditkins,
iincluding operation at a 70 percent• utilization rate
'(capacity factor). The unit operated at a utilization
rate of less than 50 percent during -the period from
Oc.tober 1988 through May' 1989,

• 'Due to these facturs that litnit the ,Arowth of nuclear
-power during the proiection period, the share of total
electric generation, approximately 20 percent in 1989,
is projected to decline through 2010 to 14 percent.
The, average utilization.rate of nuclear units, however.

- which reached a record 635 percent in 198S, is
Jprojected to increase to h8.0.percent by 2010. -For the
'''first 9 mOnths of-1989, thc utilizatkm rate was.slightiv
less than in 1988.

Technological Advances are Proceeding

Although this forecast does not include new orders
for nuclear units, the nuclear - power industrv,
including the ' federal and private sector, has
vigorously pursued new technology' research and
development. including thc following programs.
„advanced light-water power plant program; modular
high temperature gas-cooled reactor program; and -thc

'advanced. liquid metal-cooled power plant program.
It is expected that manv of these new designs will
ha .e received advanced design certification by thc
NkC and be available when commercial ordering

..resumes Most of these technologies incorporate
automatically-activated safety systems.

Renewable Energy

Renewable energy consists of hydropower, geothermal,
solar•thermal, ocean thermal, photovoltaics, wind and

' Biofuels include wood, municipal and
agncultural waste, landfill and se)S•er gas, methanol,.
and ethanol.

fp 1988; renewableenergy contributed 6.0 quadrillion
Btu of the total 69.4 quadrillion Btu.of pnmarv energy
produced in the United Statcs, and; over 7 -percent of
the. total energy consumed (see Table F2). • BY the
vear 2010, it is expected that renewables could
contribute approximately. 9 percent of total' energy
consumption., The principal. fOrces driving the
penetration of renewable energy are increasing
conventional energy prices, decreasing delivered
energy costs for renewable energy technologies, and
increasing environmental. concerris. .

Electricity Generation Dominates
Renewable Uses

Renewable energY''.is diverse in 'its apPlications and
regional impacts. For electricity, plants can by owned
by utilities, by independent- power producers arid
cogenerators and sold ti) utilities, or used by industrv
for self-generation. Additionally,' renewable energy
forms are used' for nOn-electric purposes, such as
ethanol in the transportatiun sector or passive solar in
the building- sector or direct combustion of wi.x)d Or
waste. In 1988, 53 percent of rencwable energy was
used to generate electricity with the rrnainder being
dispersed. HydropOwer is by far the largest
renewable contributor of electricity generation.
HYdroelectric generation, which was abnormally low
in -1988 because of- the- droUght, is usually.' in the •
range of 3.3 quadrillion Btu.

-•
Excluding hydrCipower, renewable electric capacity is.
proiected to-be almost fourtimes grcater in - 2010(39A
gigawatts) than 1988 (10.7 gigawatts).' in 2010, over
half of this capaCity is expected to be biofuels based.
Biofuels consist uf wood, fuels manufactured from
crops and waste, with waste being derived from
either municipal solid wastc (MSW), industrial process
waste ur landfill. gas. MSW includcs residential solid
waste (ordinary household trash), comMercial waste
from uffice buildings, restaurants,• institutions and
supermarkets, and sonie nonhazardous industrial
waste disposed of in the same manner as residential
wastc, Industrial .process waste includes byproducts
from manufacturing processes._

The United ' States contain); large quantities of
geothermal resources, which potentially can compete
with today's conventional base load modes of
electricity -.generation The principal constraints for
growth in geotlk.rmal is matching the geographical
locatiim of demand )x-ith the economical resources,
the• lack of advanced technology tu permit the
exploration of liw-temperature resources, and the lack
of nearby transmissiiin lines.
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Although electricity generation from wind,
photovoltaics and solar thermal is expected to grow
rapidly, the impacts are expected to be small by 2010,
except in a few locations. Todav, almost all of the
wind, solar thermal and geothermal electric generation
is in California. This is 'because of the state financial
incentives, the favorable resources .and the stringent
environmental concerns.

The principal constraints to the penetration of wind,
solar thermal and photovoltaic electric generation is
their reliance on an intermittent resource; that is, they
only generate electricity when an adequate amount of
wind or sun is available. Thus, wind is. seen
primarily as a fuel saver in which the wind energy
reduces the need for generatior l v conventional
plants, while solar thermal and photovoltaics -provide
peaking and to some extent intermediate capacity in
regions of good insulation. Current solar thermal
plants rely on a backup fuel, and future photovoltaic
and solar thermal plants will use thermal storage or
batteries to smooth short-term fluctuation's: All three
technologies are expected to have significant cost
reductions and become more competitive as the price
of conventional sources of energy rise.

It is difficult to predict how much of .the electricity
generation from renewable sources will be owned by
the utilities and how much of it will be sold to the
utilities from independent power producers (IPP) and
qualifving facilities (QF). It is expected that rnost of
the early growth will occur in the IPP and QF market
since private companies have. economic advantages
due to avoided cost pricing, allowing them to install
new and more riskv technologies. In the later years,
utilities could be more interested in the ownership of
renewable energy technologies as these technologies
become more mature and reliable. This is especially

true if utilities can finance projects at lower interest
costs than their competitors.

Non-Electricity Uses Dominated by
industrial and Residential Wood Use

Wood is by far the largest source of non-electric
renewable ,energy. It is used primarily in the
industrial sector by the Paper and Allied Products
industn and the Lumber and Wood Products
industry. The residential sector is also a large user
of wood, accounting for one-third of the national
wood energy consurription._

Another type of non-electric renewable energy use is
alcohol as a substitute for gasoline. This analysis
assumes most of the increase in alcohol will be in the
use of octane enhancers and oxvgenates (alcohols and
alcohol-based ethers) for blending into motor gasoline.
Oxygenate blending is expected to increase because of
efforts to maintain high octane levels, reduce carbon
monoxide and other emissions, and lower the
aromatic content of gasoline. Fuels made up almost
entirely of ethanol or methanol (85 percent
ethanol/methanol and 15 percent gasoline, so-called
neat fuels) are possible but require fuel-flexible
-engines. In the period from 1990 to 2010, there could
be a slight penetration of neat fuels in the
transportation sector.

Other tvpes of non-electric renewable energy use
include, active and passive soiar. Increased energy
contribution from these technologies in the long terrn
is anticipated based on more competitively priced
systems. Increased energy contribution from passive
solar technologies is.anticipated, based on continuing
devclopment of high-performance windOw materials.



How this AEO Cornpares with .Others



This chapter compares five alternate energy forecasts
for the year 2010. It contrasts E1A's base case forecast
published in (his AEO with those of DRI/McGraw-
Hill ORD, the WEFA Group (WEFA), the Gas
Research Institute (GRI) and the American Gas
Association (AGA). The four non-EIA ' forecasts,
which include two independent gas sector studies and
two macroeconomic service studies, were chosen. for
comparison because they all prOvided estimates for
2010: We •also considered other independent oil,
electricity, and coal forecasts cited in the list u(
references; however thev were not included in the
comparison table either 'because thev did not extend
to the vear 2010, or they provided 'insufficient d!.tail
for 2010. As all of the five forecasts we comr,red
did not agree on estimates for 1489, we used 1988
data for the reference vear. •

Alternative Views on Oil Prices
and Economic Growth

Similar or World Oil Prlces,
But Views on Other Energy Costs Vary

All five forecasts arc based on a scenario uf rapidlv
increasing oil prices after 1940 as non-OFEC crude
production peaks and slowly declines. Decreased
output from the major non-OPEC producers,
particularly the Unitcd States and North Sea, will
more th....n offset incremental annual increases in
output from the other non-OPEC prodUcers. The
forecasts differ primarily on when and by how much
energy prices will increase. Regarding the impact the
oil price increase will have un the economy, there is
general agreement that lower growth and higher
inflation will be the•main effect.

Bv 2010 the cost of oil, measured in 1484 dollars, is
generally assumed tu double. DR1, ElA, WEFA, and
GREs assumptions for oil price were similar, ranging
from S32.09 to S3r, (Tabk 3). AGA assumed the
highest forecast of S4h.54. The world oil price
‘esumptions 01 thv five forecasts are generally
reflected in the projected petroleum product prices.
All of the forecasts projected a gradually tightening
relationship between crude oil ,ind natural gas over
the forecast period, 'leading to higher natural gas
prices.

WFEA's forecast shows higher eleuricity prices over
the forecast periiid, reflecting expectations of needed
capacity additions as wcll as the cost of futurc
environmental regulations. DRY!, projected average
electricity price is also high relative to CM and ElA's
atter 21H10, when shortage of capacity is anticipated.
E1A projects the lowest electriiity prices, in line with

its projection of higher cual demand and relatively
low coal prices.

Close Agreement on GNP

Th,re is a consensus on the iwerall performance of
the ?conomy in 2010; two of the five forecasts
assumed GNP grOwth of 2A percent, while the other
tnrec assumed the slightly lower rate of 2.3 percent
(Figure 16). All the forecasts agreed that the rapid
rise in uil price after 1990 will trigger slower GNP
growth and higher rates of inflation, but sluwer
population growth is a significant tactor.

Projected estimates of inflation Varied in a range of
4.4 to 5.3 percent, compared to thc NM level of 3.3
percent. Oil prices are generally assumed to grow
faster than inflation as slower economic growth serves
to curb wage and price increases. Manufacturing
production and real disposable personal income are
both assumed to decline by roughly one-half thcir
101/3 levels by all five forecasts.

Little Difference in Major Assumptions

reage Annual Growtt, Rates 1988 2010 '

I
GRI

Co Price 1,!lat/an income Mfg

DRI

AGA

5.D.rce S., data sources Aoraer,d,, G

Figure 16. Assumed Growth Rates for GNP. Oil
Price, Inflation, Personal Income,
and Manufacturing Production,
1988-2010



Table 3. Comparison of Energy Forecasts, 2010

1988
EIA

Base Case DRI WEI-A GR1 AGA

Prices (1989 dollars)

World Oil Price
(dollars per barrel) . 15.27 36.90. 32.09 33.59 33.68 46.59

Natural Gas Wellhead
(dollars per
thousand cubic feet) • 1.76 5.63 4.48 - 5.12 . 5.10 4.47

Coal Minemouth
(dollars per short ton) 23.02 28.55 29.56 36.12 . n/a n/a

Average Electricity Price
(cents, per kilowatthour) 6.62 7.01 8.84 9.56

,
7.08 - 7.57

Economic (annual percent) -

Real GNP Gromh 4.4 2.4 2.3 2.3 2.4 2.3

Supply (Domestic Production)

Petroleum ' -
(million barrels per day) 8.14 7.81 7.50 6.00. - 7.20 7.45

Natural Gas
(trillion cubic feet) 16.99 20.00 16.17 15.86 18.05 • 18.54,

Coal. ' •
(million short tons) 950 . 1,617 ,1.337 • 1,484 n/a n/a

Net imports

Petroleum
(million barrels per day) 6.59 12.35 12.64 14.78 13.40 10.56

DOmestic COnsumption

Pet rOleum
.(million barrels-per day) 17.28 20.32 20.85 20.58 • 20.60 18.00

Natural Gas
(trillion cubic feet) 18.03 22.16 19.91 19.63 20.30 21.94

Coal .
(million short tons) 884 1,388 1,195 1,342  1,273 1.23

'Electricity- ,
(quadrillion Btu) 8.80 ,, 14.63 12:40 13.87. 12.60 14.70

U.S. Oil Import Dependeni.e
• (Imports/Consumption) 38% 61% 61% 72% 65% 59%

- Sources: See data sources in Appendix G.



U.S. energv rntensitv (energy use per unit of GNI'lts
expected to decline- at a rate of hetween -1.2 and -1_4
percent annuallv over the forecasts (Figure 171. The
decline in energy intensity is directly related to GNI'
and electricitv use, since electricitv is the least efficient
energv source. EIA and GRI, with the highest GNP
and electricity demand, proiect similarly slower rateS
of dccline in energy intensity. Conversely, WEFA and
DRI, with relativelv lower GNI' and efectricity use,
show faster rates of decline in energy intensity. •

Accompanying the decline in energy intensitv are the
continued improvements in the energy efficiency of
motor vehicles, appliances and industrial equipment,
as well as commercial buildings and residences. •

A Narrow Range of Demand
Forecasts

Forecasts of average total energy demand growth
from 1988 to 2010 are fairly close, ranging from 0.9

EIA Projections of Electricity Growth
Are Highest

wage Coc.en Rates 1988 20.0

Demand Growth Intensity
Growth

,A

; Got

LGil

A!,,

WET A

G,:e 0a :a C.A dr..e.,d,

Figure 17. Annual Growth Rates for Total Energy
Demand, Electricity Demand, and Total
Energy Intensity, 198.8-2010

EIA Is Higher in Projection of Demand
for Gas and. Coal

A,e,age Annual Groroh Rates. '1988 2010

E DR1

.677; AGA

WEFA

Sociice See data SOurces In Append. G.

Figure 18. Change In Consumptlon of Major.
Energy Sources, 1988-2010

percent !AGA and DRI1 to 1.2 percent (WEE& and
EIA), with GRI in between (Figure 181. Hut, growth
is uneven across tne economic sectors and energy
sources. There is a consensus among the forecasts
that electricity arid (as a result) coal are the fuels that
will show the largest consumption increases., as
demand shares for oil, gas, and nuclear decline.

Pruiections fur electricity cunsumptiun range frum a
low uf 12.4 quadrillion Btu (DR1) tu a high uf 14 7
quadrillion Btu (AGA). Electricity demand bv the
residential, commercial and industrial sectors is
generally expected to grow faster than the dcmand fur
gas and oil.

Coal consumption will be driven rnainly hv power
plant capacity additions and coal use is projected to
rise almost twice as rapidly a., overall U.S. total
primary energy use hv HA and WEFA.

Enstrav Irdarn‘el Inn Arknin1e4rerlegol • ron..ei
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Deciining OiI Supply, Rising,
Consumption and lmpons in All
Forecasts

ln 1988, U.S. petroleum production was 8.1 rnilhon

, barrels per day and imports were 6.6 million barrvls

per day. In aIl fonxasts for 2010 petroleum

production is expected to continue its steadv decline

however those forecasts with the highest oil price

assumptions generally had the highest production and .

lowest imports. WEFA at the low end uf the price .

range, pr*ited the lowest U.S. oil production at 6.0

million barrels per dav. AGA, GR.!, DM and EA are

fairly close on production.figures of between. 7,2 and

'7 8 million barrels per'dav. Expectations of 'net oil

imports in 20!0 range from a low of 106 (AGA) to a

high of NA Millibn barrels per day (WEFA) and

prOected oil dependence rangeS' (rom. 59 percent

(AGA) to 72 percent (WEEA), compared to 38.-percnnt

in 1988..
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Appendix A

Base Case Forecasts

• Resource Prices, Economic
Growth, and Energy Efficiency

• Total Energy Supply,
Disposition, and Prices

• Petroleum Supply, Disposition,
and Prices

• Natural Gas Supply, Disposition,
and Prices

• Coal Supply, Disposition,
and Prices

Electricity Supply, Disposition,
and Prices

• Electricity Generating Capability

• Residential Consumption and
Price of Energy by Fuel

• Commercial Consumption and
Price of Energy by Fuel

• Transportation Consumption and
Price of Energy by Fuel

• industrial Consumption and
Price of Energy by Fuel



Table A1. Resource Prices, Economic Growth, and Energy Efficiency: BASE

1988 1989

Prices
World'Oil Price '
(1989 dollars per barrel)
Domestic NaturaJGas Wellhead

15,27 17.70

11989 dollars per 1,000 cubic feet)
Dornestic Coal Minemouth

1.76 1.78

(1989 dollars per short ton)

Economic Indicators

Real Gross National Product '
(billion 1982 dollars)

23.02

4.024

22.85

4,139
Percentage Change from Prior'Year

GNP lmplicit Price Dclialor
(index 1982=1.000)

4.4%

1.213

2.9%

-1.265
Percentage Change fror i Prior Year

Real Di.;:posable PerSonal Income
1982 dollars),

.. 3.3%

2.793

4.3%

2,902
Percentage Change from Prior Year 4.3% 3:9%

Year Annual

1990 1995 2000 2005

16.80 20.40 27.80 32.90

1.81 2.25 3.23 4.36.

22.76 23.44 24.67. 26.60

Percent
Growth

2010 i9rix-26in

36.90 4.1%

5.63. 5.4%,

28.55 1 .oq

4,214 4,783 .5.392 6.066 6,799
1.8% 3.0% 2.0% 2.6% 2.1%

1.317 1.648 2.101 2.656 3.399
4.1% 4.8% 5.0% 4.8% 5.2%

2,935 3.226 3.562 . 3,925 4.358
1.1% 2.3% 1.8% 2.2% 1.9%

' 2.4%

4.8%

2.0%

[mks of Manufactunng Production
(index 1982=1 000) 1.219 1.244 1.257 1.470 1.713 1.949 2.231 2.8%
Percentage Change from Prior Year 5.0% 2.0% 1.1% 3.4% 2.8% 2.7% 2.9%

Energy Efficiency
(thousand Btu per 1982 dollar a GNP)
Oil & Gas Use 13.12 .12.80 12.72 11.99 11.27 10.18' 9.23 :1.6%
Electricity Use 2.19 2.15 2.18. 2.20 2.21 2.18 2.15 -OA%
Total Energy Use 20.72 20.34 20.27 19.21 18.07 16.94 -.15.95 -1.2%.

Cost of imported crude oil to U.S. refiners.
Seisonally adjusted at annual rates, ,

Sources: Energy lnformation Administration,(EIA). MonihlY Energy Review, DOEXIA-0035(89/07): EIA, Petro-
' leum .Markering Monihly.DOEiElA-0380(89/07): U.S. Department•of Commerce I DoC), Bureau of Economic

Analysis. Survey of Current Business, J.uly 1989; DoC.Office of Business Analysis: PC-AEO Run DACB21-2.
01/03/90.

Energy Information Administration/ Annual Energy Outlook 1990



Table A2. Total Energy Supply, Disposition, and Prices: BASE

Supply and Disposition 1988 1989 1990

Year

1995 2000 2005

Annual
Percent

Growth
7010 ivrot

Energy Summary (Quadrillion Btu)
Primary Production
Petroleum

Natural Gas .

,
19.5 7 18.5

17.5 - 17.4

17.9

17.8

16.0

19.4
15.1
21.2

14.0
20.9

12.7

20.4

:1.97,

0.7%

Coal 20.7 -. 21.3 21.6 23.5  25.5 29.9 35.2 2.4%
Nuclear Power 5.7 5.6 5.9 6.1 6.2 6.5 6.5 0.6%

Renewable Energy' 6.0 6.5 6.8 7.7 8.3 9.2 10.1 2.4'i

Total Production 69.4 69.3 69.9 72.7 76.4 80.4 • 84.9 0.9%

Net Imports .
Petroleurn (including SPR) 13.9 15.2 16.1 19.3 21.0 23.4 26.0 2.9%

Natural Gas . 1.2 1.3 1.4 2.1 2.7 2 9 2.9 4.1%

Coal/Other (- indicates export) h -2.1 -2.2 -2.1 -2.1 -2.6 -3.5 -4.9 4.0(4

Total Net Imports 13.1 14.3 15.4 19.2 '21.1 22.8 24.1 2.8%

Consumption
Petroleum Products 34,2 34.1 34.4 36.0 37.2 38.3 39.9 0.7%

Natural Gas 18.6 18.9 19.2 21.3 23.6 23.4 22.8 0.9%
Coal . 18.8 19.0 19.0 20.7 22.0 25.2 28.9 2.0%
Nuclear Power 5.7 5.6 5.9 6.1 6.2 6.5 6.5 0.69r

Renewable Energy/Other` 6.1 6.6 6.9 7.7 8.5 9.4 10.3 2.47%

Total Consumption ' 83.4 84.2 8.5.4 91.9 97.4 102.8 108.4 1.2%
Discrepancy ' -0.9 -0.6 -0.1 0.0 0.0 0.5 0.5

End-Use Prices (1989 dollars per million Btu)

Residential ,

Heating On 6.05 6.20 6.11 6.99 8.20 - 9.21 10.02 2.3%

Natural Gas 5.53 .: 5.49 5.41 6.01 6.96 8.05 9.27 2.4%

Electricity 22.86 ' 22.41 22.19 22.38 22.94 23.74 24.14 0.25y,

Industrial
Residual Fuei Oil 2.22 2.46 2,49 3.19 4.47 5.31 5.98 4.6%

Natural Gas 2.97 • 2.89 3.00 3.37 ..4.35 5.44 6.63 3.77..

Transportation - -
Motor Gasoline

.
8.03 8.51 8.38 8.95 10.47 11.37 I 2.(.1.4 1 9%

Diesel Oil 6.84 6.95 6.69 7.55 8.76 9.76 10.56 7.0%

Electric Utilities
Coal 1.54 ' 1.46 1.47 1.59. 1.66 1,76 1.86 0.9%

Heavy Oil 2.52 2.78 2.75 . 3.48 ' 4.70 5.54 6.21. 4.2%

Natural Gas 2.36 2.36 2.39. 2.90 3.83 4,92 6.00 4.3%

Includes utility and nonutility generation of hydroelectric power: geothermal. wood. waste. wind. photovoltaic.

and solar thermal sources for electncity generation; and renewables consumed for, non-electric purposes.

Includes coal. net coal coke imports. and net electricity imports (fuel input equivalent).

Same as footnote a. plus net electncity import% and net coal coke imports. and minus hiofuels for transportation.

d Includes 3 I quadrillion Btus of renewable energy in 1988 that are not reported in E1A's .iirmth4 Frirrr,:y Review.

A balancing itern. Includes stock changes. unaccounted for supply. losses, and gains.

SPR: Strategic Petroleum RTserve.
Sources: Energy Information Administration (EIA ). Mrmifrily Enery Review. DOE/HA-0035(89/07i EIA. Office

of Coal. Nuclear. Electric 6: Altematc Fuels: PC•AEO Run DACi32 I 2. (II/03/90.

Energy information Administration/ Annual Eneriy Outlook 1990 41



Table A3. Petroleum Supply, Disposition, and Prices: BASE
(Quantities in Million Barrels per Day)

Petroleum Production

Crude Oil
Alaska
Lower 48 States

Natural Gas Liquids
Other
Total Production

Net Imports lincluding SPR )
Crude Oil

Refined Products

Total Net Imports

Net Slorage Withdrawals 6 .

Crude Oil and PrxxluCts (excl. SPR )
SPR Fill Rate (-)

Petroleum Producl Supplied
Motor Gasoline
let Fuel
Distillate Fuel

Residual fuel
Liquefied PetrOleum Gases
Other

Total Products Supplled
Unaccounted for'

World Oil Price '
(1989 dollars per barrel)

1988 1989 1990

8.14 7.67 7.37
2.02 1.87 1.84
6.12 5.79 5.54

1.62 1.60 1.62
0.71 0.71 . 0.73
10.47 9.97 9.71

4.95 5.69 5.94

1.63 1.51 1.67

6.59 7.20 7.61

,0.08 -0.03 0.00

--0.05 -0.06 -0.05

7.34 7.34 7.41
'1.45 1.48 1.50
3.12 3.12 3.17

1.38 1.31 1.19

1.66 1.70 1.77
2.34 2.30 2.37

17.28 17.24 17.41
0.20 0.17 0.14

• '1S.27 17.70 16.80

Year Anneal

Percent
Growth

1995 2000 2005 2010 19/01.21/10

6.40 5.86
1.28 0.96
5.12 4,90

1.78 1.95 .
0.80 0.90
8.97 8i1 ,

7.32 8.09
1.80 1.86

9.13 9.95

0.01 0.03
-0.05 0.00

7..52. 7.71

1.62 1.73
3.29 3.38
1.47 1.49

1.86 2,03
2.45 2.51

18.21 18.84
0.15 0.15

5.35 4.78

0.65 0.46
4.70 4.33

1.92 1.87'
1.03 1.18
8.29 7.83

-2.4%
-6.5%
- L.67

0.6%
1.4%

-1.3%

9.13 10.38 3.47(

1.90 1.95 0.87(

11.02 12.33 2.99r

0.00 0.01 -8.9%
'0.00 0.00

7.99 8.38 0.6%

1.85 1.97 1.4%.
:3.50 3.68 0.8(7.
1.40 1 :32 -0.1%,

2.14 2.28 1.5%
2.59 2.68 0.67(

19.47 20.32 0.79'r
0.15 11.15

20.40 27.80 32.90 36:90 4.1%

End-Use Prkes 11989 doilars per gallonl .
Molt)r Gasidine.i incl. tax I _ 1:00 1.06 1.05 . 1:12 1.31 1.42 1.51 1.9%
Propane 0.54 0.53 0.55 ' 0.53 11.56 0.65 ,(1.74 1.5%
Jet Fuel 0.53 ' . 0.56 0.54 . 0.67 0.85, 1.00,  1.12 3.5%
No. 2 Heating Oil 0.84 0.86 0.85 0 97 1-.14' 1.28. .1.39 2.3%

Residual Fuel t dollars per barrel) 14.65 16.29 16.26 20.94. 28,73 33,91 38.02 4.4'4

Includes refinery processing gain. and other hydrucathms and'alcohol. .
A negative i.i.result represents an increase to inventories and a decrease to total supply. ,
Includes !..'!-ude Oil supplied as product. unfinished oils, and all other finished petroleum poxiucts-not noted here.

' A halancing item: unaccounted for crude'oil supply.
Cosi ot imported crude (Al to U.S.refiners..

SPR: Strategic- Petroleum Reserve.
Sources Enerto Information Administration (EIAL 34,,ruhly Enerkey Rriitw, DOEIE1A-(035(K9t07 j. Elk Petro-
leum Mot-4411m. Mrith1).1)0f:JEIA-0380891(17): PC-AEO Run DACB 212. 01 /03/911,.
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Table A4. Natural Gas Supply, Disposition, and Prices: BASE
(Quantities in Trillion Cubic Feet)

Year Annual
Percent
Growth

1988 1989 1990 1995 2000 2005 2010 1988-2010

Natural Gas PruductIon
Dry Gas Production 16.99 - 16.91 - 1-7.25 18.84 20.58 20.24 19.76 0.7%
Supplemental Gas ' 0.10 0.16 0.18 0.12 0.13 0.19 0.25 4.2%

Net Imports 1.22 1.26 1.43 2.07 2.68 2.95 2.95 4.1%

Net Storage Withdrawals b 0.06 0.04 0.01 0.00 0.00 0.00 0.00

Consumption by Sector
Residential 4.63 4.64 4.78 4.69 4.67 4.64 4.59 0.0%
Commercial 2.67 2.62 2.66 2.65 2.59 2.55 2.52 -0.3%
industrial 6.38 6.69 6.80 7.20 7.29 7.18 7.13 0.5%
Electric Utilities 2.64 2.66 2.60 4.17 6.16 6.24 5.86 3.7%
Lease and Plant Fuel 1.10 1.15 1.17 1.32 1.44 1.42 1.38 1.1%
Pipeline Fuel 0.61 0.59 0.65 0.66 0.72 0.71 0.69 0.5%

Total Consumption 18.03 18.34 18.66 20.69 22.88 22.72 22.16 0.9%

Unaccounted for 0.34 0.03 0.20 0.33 0.51 0.66 0.79

Average Wellhead Price
11989 dollars per 1,000 cubic feet) 1.76 1.78 1.81 2.25 3.23 4.36 5.63 5.4%

.nd-Use Prices 11989 dollars per 1,000 cubic feet)
Residential 5.70 5.66 5.58 6.20 7.18 8.30 9.56 2.4%
Commercial 4.83 4.78 4.85 5.33 6.32 7.45 8.71 2.7%
lndustnal 3.06 2.98 3.10 3.47 4.48 5.61 6.83 3.7%
Electric Utilities 2.43 2.44 , 2.47 2.99 3.95 5.07 6.18 4.3%

Average to All Sectors ° 4.00 3.92 3.98 4.31 5.16 6.28 7.50 2.9%

includes synthetic natural gas (results from the manufacture, conversion, or reforming of petroleum and coal
hydrocarbons), and propane-air mixtures.
" includes net withdrawals of dry natural gasfrom underground storage and liquefied natural gas. A negative (-)
result represents an increase to inventones and a decrease to total supply. A positive result represents a withdrawal .
from inventories and an increase to total supply.
' A halancng item: the sum of production, net imports. and net storage withdrawalS minus total consumption.

Weighted average price. Weights used are consumption values by sector. excluding lease and plant fuel and
pipeline use.
Sources: Energy information Administration (EIA). Monthly Energy Review, DOE/E1A.0035049/07). Elk Natural
Cal Monthly, DOE/E1A-0130189/071;E1A, Electric Power Monthly, DOE/E1A-0226(89(07):. PC•AEO Run
DACB212. 01/03/90.



Table A5. Coal Supply, Disposition, and Prices: BASE

(Quantities in Million Short Tons)

Year Annual
Percent
Growth

1.988  1989 1990 1995 2000 2005 2010 lyss.2010

Coal Production ' 950 973 987 1,085 1,178 1,379 1,617 2.4%

Nei Imports I- indicates exports) -93 -95 -92 -99 -126 -165 -220 4.0%
Imports 2 2 2 5 8 10 12 8.2%
Expons 95 97 95 104 133 175 232 4,1%

Net Storage Withdrawals b

Consumption by Sector.

Residential/Commercial 7 6 6 6 5 5 4 -2.6%
Industrial
Coke Plants , 42 , 42 41 43 39 • 36 34 -1.0%
Other Industrial • 76 77 77 80 83 , 91 112 I.8%

Electric Utilities 758 '759 769 856 922 1074 1238 2.3%

Totai Consumption 883 884 893 984 1,049 1,207 1,388 2.1%

DiscrePancy -1 5 0 0 0 0

Average Minemouth Price
(1989 dollars per short tont° 23.02 22.85 22.76 23.44 24.67 . 26.60 • 28.55 1.0%

nd-Use Prices 11989 dollars per short ton)

Residential/Commercial 49.57 48.76 48.65 50.77 52.95 55.81 58.54 0.8%
Coke Plants 49.74 49.32 49.26 50.97 53.35 56.40 59.48 0.8%
Other industrial 34.86 34.39 .34.40 35.48 36:95 39.02 41,03 0.7%
Electric Utihties 31.98 30.76 30.93 32.84 34.14 36.16 38.18 0.8%

Average to All Sectors ' 33.22 32.09 32.22 33.95 35.17 • 37.06 38.98 0.7%

Includes anthracite. bituminous coal, and lignite.
From all stocks held by industrial plants. coke. plants, electric utilities, and producers/distributors.. A negative (-)

esult represents an increase to inventories. A positive result represents a withdrawal from inVentories.
A balancing item: the sum of production, net impons, and net storage withdrawals minus total consurnption.
Free-on-hoard price.

. Weighted average prices. Weights u.sed are consumption values by sector.
Sources: , Energy Information Administration (EIA), Monthly Energy Review, DOE/E1A-0035(89/07); EIA, Quar-
terly Coal Report. DOE/EIA-012 I 89/2Qi: Coal Production 19118, DOE/EIA-01 I 8(88): PC-A EO Run DACB212.
01/03/90.



Table A6. Electricity Supply, Disposition, and Prices: BASE
(Generation in Billion Kilowatthours)

Year Annual

Percent
Growth

1988 1989 1990 1995 2000 2005 2010 198m- xii()

Electric Utilities
Generation by Fuel Type
Coal 1,538 1.532- 1,561 1.711 1,835 2,158- 2.576 2.4%

Petroleum 149 151 130 186 198 175 151 0.1%
Natural Gas 253 254 249 388 608 625 603 4.09n
Nuclear Power 527 521 550 558 572 592 595 0.6%

Pumped/Other Storage -9 -9 -9 -10 -10 -1 I -12 1.3%
Hydropower/Other ° 244 291 315 320 322 336 351 1.7%
Total Generation 2,702 2,740 2,795 3,153 3,524 3,875 4,264 2.1%

Net Imports 32 26 27 46 60 64 68 3.5%
Nonutility Purchases 69 74 88 139 204 271 334 7.4%
Electricity Sales by Sector
Residential 895 890 927 1,046 1,156 1.255 1.354 1.9%
Commercial/Other 785 818 853 987 1,121 1,264 1,414 2.7%

Industnal 900 903 909 1.049 1.211 1.350 1.521 2.4%
Total Eketricity Saks' 2,580 2,612 2,689 3,083 3,488 3,870 4,289 2.3%

Nonutilities
Generation by Fuel Type
Coal 28 31 34 45 57 91 126 7.1%

Petroleurn 4 5 5 7 8 10 12 4.8%
Natural Gas '• 76 84 98 122 148 176 204 4.6%

Other Fossil f 12 12 12 13 13 14 15 1.0%

Pumped/Other Storage ' 0 0 0 0' 0 -I -2
Renewable Sources ' 59 60 61 90 123 156 189 5.5%
Total Generation ' 178 192 211 278 351 446 544 5.4%

Sales lo Utilities 69 74 88 139 204 271 334 7.4%

Generation for Own Use 109 118 123 139 147 175 210 3.0%

nd-Use Prices (1989 cents per kilowatthour)
Residential' 7.80 7.65 7.57 7.64 7.83 8.10 8.24 0.2%

Commercial 7.26 7.10 7 03 7.07 7.27 7.54 7.68 0.3%
Industrial 4.91 4.80 4.7(1 4.88 ' 5.16 5.30 0.4%
Average.to All Sectors 6.62 6.49 I. '5 6.45 6.62 6.89 7.01 0.3%

Includes hydroelectfic pumped storage and. after 2000, compressed air and battery stOrage.

Other- includes geothermal. petroleum coke. biomass. wood, waste. solar. and wind.
Includes transmission and distnbution losses.
"Other- includes sales of electricity tp Government, railways, and street lighting authonties.

Total is lower by 171 billion kilowaithours in 2010 because of demand side management programs.
includes petroleum coke. ssaste heat. bla'st furnace gas. coke oven gas. and anthracite culm.
Includes hydroelec,ric. biomass. geothermal. n.sood, non-fossil waste. solar. and wind.

Weighted average price. including transportation. Weights used are consumption values by sector.
Sources: Energy Information Administration fEIAt..Ncmrhlc Energy Review. DOE/EIA-0035(89/071. EIA. Eleciru.
Power Nonthly, DOE./EIA-0226189/07): E1A. Office of Coal. Nuclear. Electric & Alternate Fuels: PC•AEO Run

DACB212, 01/03/90.



Table A7. Electricity Gener..ting Capability: BASE.
(Million Kilowatts)

Year Annual
Percent
Growth

1988 1989 1990 1995 2000 2005 2010 198m-2n

Electric Utility Capability
Net Summer. Capability '
Coal Steam 294.6 296.6 297.0 300.3 313.3 364.4 433.9 1.89
Other Fossil Steam, 144.6 144.3 144.2 137.0 130.5 123.8 120.1 -0.89r
Combined Cycle ° 4.9 5.0 5.1 11.4 42.0 49.5 - 58.2 11.9%
Turbine/Diesel 44.5 45.9 46.1 55.6 70.8 76.9 84.5 3.0%
Nuclear 94.7 97.0 99.3 102.8 161.8 103.8 - 99.7 ' 0.2%
Pumped/Other Storage 17.0 17.0 17.0 19.5 19.5 21.0 22.5 1.3%
Hydroelectnc/Other ° 77.6 77.7 77.9 79.1 80.0 82.1 84.6 0.4%
Total Utility Capability . 677.9. 683.4 686.6 705S 759.9 821.6 9033 1396

Cumulative Planned Additions '
Coal Steam 0.0 2.0 3,0 10.5 15.9 16.9 17:2
Other Fossil Steam 0.0 0.0 0.0 0.5 • 0.6 0.6 0.6
Combined Cycle ° 0.0 0.0 0.1 2.5 3.0 3.0 . 3:0
Turbine/Diesel 0.0 1.5 1,7 4.3 8.9 9.1 9.1
Nuclear 0.0 3.4 5.7 9.2 10.4 10.4 1.1.6
Pumped/Other Storage 0.0.. 0.0 0.0 2.5 2.5 2.5 2.5
Hydroelectric/Other ° 0.0 0.2 0.4 .1.7 2.2 2.2 2.2
Total Planned Additions 0.0 7.1 11.0 31.2 43.5 44.7 46.1

Cumulative Unplanned Additions'
Coal Stearn 0.0 0.0 0.0 0.0 13.6 67.3 140.1

• Combined Cycle ° 0.0 0.0 0.0 3.9 34.0 41.6 50.2
Turbine/Diesel 0.0... 0.0 0.0 7.2' 18.1 25.3, 32.9
Nuciear 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pumped/Other Storage 0.0 0.0 0.0 0.0 . 0.0 1.5 3.0
Hydroelectric/Other ° 0.0 0.0 0.0 0.0 0.3 4.0 7.9
Total Unplanned Additions 0.0 0.0 0.0 11.1 66.1 139.6 234.2

Cumulative Retirements' 0.0 . 13 2-3 14:4 27-5 40.6 54.7

Nonutility Capability
Coal 5.4 6.0 • 6.8 9.2 11.8 18.9 26,4 7.5%
Natural Gas . 12.2 13.9 17.0 21.5 26.3 , 31.5 36,7 5.1%
Other FOssil 4.0 4.2 4.5 5.2 6.0 7.2 8,2 3.3%
Renewable Sources/Other ' 9.8 10.0 10.2 16.4 22.4 30.8 39.2 6.5%
Total Nonutility Capability 313 34.1 38.5 '52.4 66.5 88.4 110.5 5.9%

The steady hourly output that generating equipment maysUpply to system load during summer peak demand.
Includes natural gas. oil, and dual-iircdoil/natural ga.s combined cycle capability.

' Includes hydroelectric pumped storage and, after 2000. compressed air and battery storage.
' Includes geothermal. wood, waste. solar. and wind.
Cumulative additions front December 31. 1988,
Includes petroleum. petroleum coke, waste heat, blast furnace gas. coke,oven gas, and anthracite culm.
;ncludes hydroelectnc. biOmass. geotherrnal, wood.- nonfossil waste. solar and wind. and numped/other storage.

Source: Energy Information Administration. Office of Coal. Nuclear. Electric & Altemate Fuels; PC-AEO Run
DACB212. 01/03/90.



Table A8. Residential Consumption and Price of Energy by Fuel: BASE

Year Annual
Percent
Growth

1988 1989 1990 1995 2000 2005 2010 l M-2910

Consumption (Quadrillion Btu)
Distillate 1.08 1.02 1.03 0.83 0.72 0.66 0.61 -2.5%
Liquefied Petroleum Gas 0.43 0.44. 0.46 0.35 0.29 0.24 0.21 -3.37.
Natural Gas 4.77 4.78 4.92 4.84 4.82 4.78 4.73 0.0%
Electricity 3.05 3.04 3.16 3.57 3.94 ' 4.28 4.62 1.9%,
Renewables 0.92 0.93 0.93 0.98 1.05 1.12 1.20 1.2%,
Other' 0.16 0.16 0.16 0.18 0.19 0.20 0.21 1.27i,
Total 10.42 10.37 10.67 10.75 11.01 I 1_29 .11.58 0.5%

Prices (1989 dollars per millioa Btu)
Distillate 6.05 6.20 6.11 6.99 8.20 9.21 10.02 2.3%
Liquefied Petroleum Gas 8.81 8.57 8.91 8.88 9.34 10.44 11.60' 1.3%
Natural Gas 5.53 5.49 5.41 6.01 6.96 8.05 9.27 2.4%
Elecmcity. . 22.86 22.41 22.19 22.38 22.94 23.74 24.14 0.2%

Includes kerosene and steam coal.
Notes: Historical values are through 1986. Total may not equal sum of components due to independent rounding.
Sources: Historical data: Energy Infomiation Administration, Monthly Energy Review, DOE/EIA-0035(87/l 0):
State Energy Price and Expenditure Report 1985, DOE/EIA-0376(85); values for 1987 are estimates. PC-AEO Run
DACB212, 01/03/90.
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Table A9. Commercial Consumption and Price of Energy by Fuel: BASE

Year Annual

Percent
Growth

1988 1989 1990 • 1995 2011) 2(105 2010 19m.21)10

Consumption (Quadrillion Btu)
Dttitillate 0.62 039 0.59 ' 0:52 0.45 0.40 0.38 -2.2%

Natural Gas 2.75 2.70 2.75 2.73 2.68 • 2.62 2.60 -0.3%

Electncity 2.66 2.78 .2.90' 335 3.81 4.30 '4.80 2.7%

Other ' 0.59 0.56 0.54 , 0.49 0.46 0.43 0.41 -1.6%

Total 6.63 6.62 6.77 7.10 7.39 7.76 8.20 1.Wk

Prices (1989 dollars per million Btu)
Distillate 4.73 4.85 4.-78 5.63 6.82 7.81 '8.61 2.8%
Natural Gas 4.69. 4.64 4.70 • 5.17 6.13 '7.22 8.45 2.7%
Electrkity -21.26 20.81 20.60 20.73 21.29 22.10 22.51 0.3%

includes kernsene. motor gasoline. residual fuel. and renewables.
Notes, Historical values are through 1986. Total may not equal surn of componcnts due to independent roUnding.
Sources: Historical data: Energy information Administration, Monthly Energy Review. DOELE1A-0035(87/10):
.Sture Energy Price and Expenditure Report.I985, DOE/E1A-0376(85); values for 1987 are estimates. PC-AEO Run
DACB212. 01/03/90.



Table A10. Transportation Consumption and Price of Energy by Fuel: BASE

Year Annual
Percent
Growth

1988 1989 1990 1995 2000 2005 2010 19M5-2010

Consumption (Quadrillion Btu)
Distillate 3.53' 3.61 3.76 4.10 4.44 4.77 5.15 1.7%
Jet Fuel 2.98 3.03 3.08 3.33 3.55 3.79 4,05 1.4%
Motor Gasoline 13.78 13.76 13.88 14.05 14.40 14.91 15.61 0.6%,
Residual Fuel 0.80 0.72 0.68 0.71 0.82 0.90 0.99 0.9%
Other ' 0.92 0.89 0.97 1.J0 1.10 1.11 1.12 0.9%
Total 22.02 22.01 72.36 23.23 24.30 25.49 26.92 0.9%

Prices (1989 dollars per million Btu)
Distillate • • 6.84 6.95 6.69 7.55 8.76 9.76 10.56 2.0%
Jet Fuel 3.96 4.21 4.04 5.01 6.36 7,49 8.39 3.5%
Motor Gasoline 8.03 8.51 8.38 8.95 10.47 11.37 12.04 1.99c
Residual Fuel 2.10 2.33 2.36 3.06 4.34 5.18 5.84 4.8%

Includes kerosene, electricity, liquefied petroleum gas, lubricants, waxes, natural gas and renewables.
Notes: Historical values are through 1986. Total may not equal sum of i;omponents due to independent rounding.
Sources: Historical data: Energy Information Administration, Monthly Energy Review, DOE/E1A-0035187/101:
State Energy Price and Expenditure Report 1985, DOE/E1A-03764851; values for 1987 are estimates. PC-AEO Run
DACB2I2. 01/03/90.
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Table All. Industrial Consumption and Price of Energy ,by Fuel: BASE

Year Annual
Percent
Growth

1988 1989 '1990 '1995 2000 2005 2010 1914N-2010

Consurnplion,(Quadrillion Btu)
Distillate 1.32 1.29 1.26 1.38 1.41 1.43 11..50 0.6%
Liquefied Petroleum Gas 1.66 1.70 1.77 2.01 2.30 .2.50 .2.71 2.3%
Petrochemical Feedstocks 0.94 • • 0.93 , 0.45, 1.10 1.23 • 1.35 1.50 2.2%
Residual Nei .0.67 0.56 0.53 0.49 '0.49 0.51 -1.3%
Natural.Gas 7.71

.0.60
8.08 8.2 I' 8.79 9.01 8.86 8.77 0.6%

• Metallurgical Coal 1.08 1.04 1.11 !. i 4 1.06 ' 0.97 0.90
Steam Coal 1.69 1.69 1.71 1.75  1.81 1.98 2.43. 1.7%
Electricity 3.07 3.08 3.10. 3.58 4.13 4.61 5.19 2.4%
Renewables . 2.43 2.45 2.46 , 2.94 3.95 4.44 2.8%
Other - '4.01 3.98 4.16 4.16 4.14 • 4.15 4.19 0.2%
Total 24.57 24.83 25.30 27.40. 29.01 30.29 32.15 1.29r

Prices 11989 dollars per Million Bful
Distillate 4.36 4.47 4,40 5.27 6.47 7.47 8.28 3.0%
Liquefied Petroleum Gas 5.43 5.27 5.49. 5.54 6.01 7.09 8.23 1.9%

- Residual Fuel 2.22 2.46 . 2.49 3.19 4.47 5.31 5.98 4.6%.
Natural Gas 2.97 • 2.89 3.00 3.37 4.35 5.44 6.63 .3,7%
Metallurgical Coal 1.85 1.84 1.84 1.90 1.99 2.10 2.22 0.8%
Steam Coal 1.56 1.55 1.55 1.62 1.70 1.80 '1.90 0.9%
Electricity 14.38 14.07 13.93 13.76 14.31 15.12 15.53 0.4%

' includes kerosene, liquefied petroleum gas. lubricants. waxes, motor gasoline. and hydropower.
` Notes: Historical values are through 1986. Total may not equal sum of components due to independent rounding.
, Sources: Historical data: Energy information Administration. Monthlv Energy Review. DOE/ElA-0035187/101:"

State Enirgy Price and Expenditure Report 19,45. DOE/EA-0376(85); values for 1987 are estimates. PC-AEO Run
DACR2 I 2. 01/03/90. •
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Low Oil Price Case Forecasts
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Table B1. Resource Prices, Economic Growth, and Energy Efficiency: LOW ()IL PRICE

Annual
'Percent
Growth

1988 1989 1990 1995 2000 2005 2010 14ots-2nin

Prices
World Oil Price
(1989 dollars per barrel) 15.27 17.10 14.40 14.30 19.80 23.90 25.90. 2.4%
Domestic Natural Gas Wellhead
(1989 dollars per 1.000 cubic feet) 1.76 1.71 1.61 2.14 3.03 , 3.83 4.59 4.59r'
Domestic Coal Minembuth
(1989 dollars'per short tcn) 23.02 22.85 22.89 23.86 25.23 26.96 28.66 1.0%

Economic Indicators 6

Real Gross National Product
(billion 1982 dollars) 4,024 4,139 4,214 4,900 5,456 6,160 6.921 2.5%
Percentage Change from Prior Year 4.4% 2.9% 1.8% 3.3% 1.9% 2.6% 2.1%

GNP Implicit" Price Deflator
(index 1982=1.000) 1.21'3 1.265 1.317 ,1.640 2.120 . 2.673 3:416 4.8%.
Percentage Change from Prior Year 3.3% • 4.3% 4.1% 4.9% 5.1% 4.7% 5.2%

Real Disposable Personal income
(billion 1982. dollars) • • 2,793 2,902 2,935 3,280 . 3.594. 3,957 4,408 2.1%
Percentage Change froM Prior Year 4.3% 3.9% 1.1% • 2.5% • 1.6% - 2.2% .1.9% .

Index of Manufacturing Production
(index 1982=1.000) 1,219 1.244 1.257 1.516 I .735 1.988 2.285 2.9%
Percentage Change frorn Prior Year 5.0% 2.9% 1.1% 3.8% 2.6% 2.8%. 2.9%

Energy Efficiency
Ithousand Blu per 1982 dollar of GNP)
Oil & Gas Use 13.12 12.80 12.76 1.2.11 11.51 10.48 9.63, -1.4%,
Electricity Use 2.19 2.16 2.21 2.19 2.22 2.18 2.15 -0.1%
Total Energy Use 20.72 20.34 20.32 19,18 18.32 17.20 16.25 -1.1%

Cost of imported crude oil to U.S. refiners,
Seasonally adjusted at annual rates.

Sources: Energy information Administration (EIA). Monthly Energy Review, DOE/EIA-9035(89/07): EIA; Petro-
leum Marketing Monthly,COUEIA-03140189/071: U.S. Department of Commerce (DoC); Bureau of EconoMic•
Analysis. Survey of Current Businesi,.July 1.989; DoC. Office of Business Analysis; PC-AEO Run DACC488,
01/03/90.

•
" • Energy Information Adminletrelloni Annuai Energy Outlook 1990



Table F12. Total Energy Supply, Disposition, and Prices: LOW OIL PRICE

Year Annual
Percent
Growth

Supply and Disposition 1988 .1989 i990 1995 2000 2005 2010 104-2010

Energy Summary (Quadrillion Btu)
Primary Production
Petroleum 19.5 - 18.4 17.6 14.5 12.8 12.1 11..3 -2.5%
Natural Gas 17.5 17.4 17.4 18.9 20.4 20.6 20.0 0.6%
Coal - 20.7 21.7 23.6 26.1 30.2 35.2 2.49r

Nuclear Power 5.7 5.6 5.9 6.1 6.2 6.5 6.5 0.69c
Renewable Energy' 6.0 6.5 6.8 "i.; 8.3 9.2 10.1 2.4%.
Total Production 69.4 r 69.2 693 70.8 73.7 78.5 83.0 0.8%

Nee Imports
Petroleum (including SPR) 13.9 15.5 17.1 22.7 25.7 28.1 31.8 3.8%
Natural Gas 1.2 1.3 1.4 2.1 2.7 2.9 2.9 4.1%
Coal/Other I- indicates export) ° -2.1 -2.2 -2.1 -2.2 -2.6 -3.5 -4,8 . 3.9%
Total Net Imports 13.1 14.6 16.4 22.6 25.7 27.6 29.9 3.8%

Consumption
Petroleum Products 34.2 34.1 35.0 38.4 39.9 41.3 44.1 1.2%
Natural Gas 18.6 18.8 18.8 20.9 22.9. 23.2 22.5 0.9%
Coal 18.8 19.0 19.1 20.8 22.5 25.5 29.1 2.0%
Nuclear Power 5.7 5.6 5.9 6.1 6.2 6.5 6.5 0.6%
Renewable Energy/Other' 6.1 6.6 6.9 7.7 8.5 9.4 10.3 2.4%
Total Consumption' 83.4 84.2 85.6 94.0 100.0 106.0 1125 1.4%
Discrepancy -0.9 -0.4 0.1 -0.6 -0.5 0.2 0.5

End-Use Prices (1989 dollars per million Btu) •
Residential
Heating Oil 6.05 16.10 5.54 6.02 7.01 7.86 8.38 1.5%
Natural Gas 5.53 '1.5.46 5.22 5.81 6.57 7.34 8.07 1.7%
Electncity

industrial
22.86 22.39 21.72 22.36 22.80' 23.42. 23.67 0.2%

Residual Fuel Oil 2.22 '2.38 2.14 2.39 3.30 • 3.93 4.34' 3.1%
Natural Gas 2.97 2.84 2.78 3.26 4.10 4.88 5.62 2.97r

Transportation
Nlotor Gasoline 8.03 8.48 7.74 7.94 9.03 9.71 9.95. 1.0%
Diesel Oil 6.84 6:91 6.43 6.90 7.87 8.71 9.22 1.45

Electric Utilities
.

Coal 1.54 1.46 1.47 1.59 1.67 1.76 1.85 0.89r
Heavy 011 . 2.52 2.72 2.40 2.72 3.56 4.19 4_58 2.89r.

Natural Gas 2,36 2.33 2.17 2,66 3.53 . 4.30 5.06 3.5%

Includes utility and nonut ility generation of hydroelectnc power geothermal. wood, waste. wind. photovoltaic.
and solar thermal sources for electricity generation: and renewables consumed for non-electnc purposes.
Include. coal. net coal coke imports. and net electncity imports (fuel input equivalenti.
Sarne as footnote u. plus net electricity imports and net coal coke imports. and minus hiofuels for transportation,
Includes 3,1 quadrillion Btus of renewable energy in 1988 that are not reported in EIA's Monihlv• knerwy Review.
A balancing item. Includes stock changes. unaccounted for supply. losses, and gains.

SPIC Strategic Petroleum Reserve.
Sources: Energy Information Administration (EIA). Monthly EnerR:i Review. DOE/EIA-0035(89/071: EIA. Office
t4 Coal. Nuclear. Electric & Altcrnate Fuels: PC-AEO Run pAcc488. o to3f9o.

Energy Information AdmInielrellon Annum! Energy Oullool4 1990 51



Table B3. Petroleum Supply, Disposition, and Prices: LOW 011 PRI(:E
IQuantities in Million Barrels per Day)

Year Annual
Percent

Growth
1988 1989 1990 1995 200(1 2005 2010 19%%.211111

Petroleum Production
Crude Oil
Alaska
Lower 48 States
NaturalGas. Liquids

Other'
Total Produclion

Nel Imports I including SPR1

Crude Oil
Refined Products

Total Nei Imports

Net Slorage Withdra%als b
Crude Oil and Products I excl. SPR)
SPR Fill Rate"I-1

Petroleum Product Supplied
Motor Gasoline
Jet Fuel
Distillate Fuel
Residual Fuel
Liquefied Petroleum Gases
Other '
Total Products Supplied
Unaccounted for'

8.14 7.65 7.23 5.71. 4.77 4.44 4.09

2.02 1.87 1.81 1.15 0.67 0.49 -0.33

6.12 5.77 5.42 4.56 4.11 3.96 3.76

1.62 1.60 1.62 1.77 1.92 1.93 1:87
0.71 0.71 0.74 0.85 0.97 1.11 1.30

10.47 9.96 9.58 832 7.66 7.49 7.27

4.95 5.76 6.29 8.92 10.22 11.19 12.65
1.63 1.57 1,75' 2.04 2.10,. 2.13 2.28

: 6.59 7.33 8.04  10.96 12.32 I? 32 14.93

0.08 .0.11 .4101 0.02 0.06 0.03 0.04
-0.05 -0.06 -0.05 -0.05 01X) 01X) 0.(X)

7.34 7.35 7.47 7.76 8.09 8.54 9.12

1.45 1.48 1.54 1.74 1.83 1.97 2.13
3.12 3.13 3.24 3.52 3.64 3.79 4.(X)

1.38 1.32 1.26 1.87 1.88 1.72 1.90
,1.66 1.70 1.81 1.99 2.17 2.31 2.46
2.34 2.30 2.39 2.51 2.57 2.66 2.78

17.28 17.28 17.70 19,40 20.19 20.99 22.39
(1.20 0.17 0,14 0.15 0.15 0.15 0.15

-3.17r

-79'4
-2.27r

0.6e4
2.8%

-1.640

.4.4%
1 5(4
3.8%

•3.09r

World Oil Price '
11989 dollars per barreli. 15.27 17.10 14.40  14.30 19.80 23.90 25.90 2.4%

End-Use Prices 11989 dollars per gallon) '
Motor (;asoline uncl. tax ) 1.00 1.06 0.97 0.99 1.13 1.21 1.24 . 1.0%
Propane 0.54 0.52 0.51' . 0.46 0.47 0.52 (1,58 0.3%
Jet. Fuel 0.53 0.55 0.48 0.55 0.69 0.82 0.90 2.4'4
No. 2 Fleating Oil 0.84 0.85 0 77 0.84 0.97 1.09 1.16 1.5'4.

Residual Fuel (dollars per harrel I 14.65 15.85 14.05 16.19 .21.65 25,48 28.01

Includes.refinery processing gain. and other hydrocartxms and alcohol.
A negati‘e re..ult represents an increase to inventories and a decrease to total supply.
Includes crude oil supplied as product. unfinished oils, and all other finished petroleum products nut noted here.
A balancing !tern' unacciCunted for crude oil supply.
Cosi of imported crude oil to U.S. refiners.

• .SPR: Siraiegic•Petroleum Reserve.
F.turCes. Energ). Information Administration i EI.A 1„Mollthlv Energy ReYte.-.DOEIEIA-(103.5189107). F1A. Petro-
' /cum 1.1arketinv Monthly. DOEIFIA4131.401X9/071:PC-AEO Run DACC488, 01/03/90.

, 51 Energy Information Administretiore Annual Energy Ouifook 1990 .



Table B4. Natural Gas Supply, Disposition, and Prices: LOW OIL PRICE
(Quantities in Trillion Cubic Feet)

1988

Natural Gas Production
Dry Gas Productton 16.99
Supplemental Gas ' 0.10

Net Imports 1.22

Net Storage Withdrawals ° 0.06

Consumption by"Sector
Residential 4.63
Cornmercial
industrial

, 2.67,
6.38

Electric Utilities 2.64
Lease and Plant Fuel 1.10
Pipeline Fuel 0.61.

Total Consumplion 18.03

Unaccounted for 0.34

Average Wellhead Price
11989 dollars per 1,000 cubic feet) 1.76

.

Year Annual
Percent
Growth

1989 1990 1995 2005 2010 1088.2010

16.84 16.84 18.32 19.79 19 97 19.36 0.69c
0.16 0.18 . 0.21 0.23 0 25 0.34 5.7%

1.26 1.43 2.07 2.68 2.95 2.95 4.1%

0.04 0.01 0.00 0.00 0.00 0.00

4.64 4.78 4.71 4.70 4.70 4.68 0.1%
2.62 2.66 2.65 2.62 2.60 2.63 -0.1%
6.64 6.54 6.93 .7.02 7.05 7.17 0.5%
2.65 2.53 4.06 5.78 6.08 5.35 3.3%
1.14 1.12 1.28 1.39 1.40 1.36 1.0%
' 58 0.63 0.64 0.69 0,70 0.68 0.4%

18.2S 18.26 20.28 '22.20 22.52 21.87 0.9%

0.03 0.20 0.32 0.49 0.65 0.77

nd-Cse Prices 11989 dollars.per 1,000 cubic feet)
Residential 5.70
Commercial 4.83
Industrial 3.06
Electric Utilities 2.43

Average to All Sectors ° 4.00

1.71 1.61 2.14 3.03 3.83 4.59 4.5%

5.63 " 5.38 • 5.99 6.77 i 56 8.32 1.7%
4.75 4.63 5.15 5.96 5.76 7.52 2.0%

„ 2.93 2.87 3.36 .4.23 5.03 5.80 2.9%
2.40 2.24 2.74 3.64 4.44 5.22 3.5%

3.89 '3.78 4.16 4.88 5.66 6.47 2.2%

Includes synthetic na:ural gas Irv:tilts from the manufacture. conversion. or reforming of petroleurn and coal
hydrocarbons). and propane-air mixtures.
Includes net withdrawals of dry natural gas from underground storage and liquefied natural gas. A negative (-I

result represents an increase to inventories and a decrease to total supply. A positive result represents a withdrawal
from inventories and an increase to total supply.
' A balaiicing item: the sum of production. net imports. and net storage withdrawals minus total consumption.
° Weighted average price. Weights used are consumption salues by sector, excluding lease and plant fuel and
pipeline use.
Sources: Energy Information Administrat ion IEIA ). Monthly Energy Revtew. DOE/EIA 41035( 89/07 ). EIA. Natural
Ga.s Monthiv. DOE/EIA -0 I 30( X9/07 ;EIA. Electric Rower Monthly. DOETEIA-0226t 89/07); PC-AEO Run
DACC488.01fi)3/90.

Energy Information Administration, Annual Energy Outlook 1990
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Tahle R5. Coal Supply, Disposition, and Prices: LOW OIL PRIcE
(Quantities in Million Short Tons)

Coal Production • ' 950

Net lmports 1- indicates exports/ -93
Imports 2
Exports 95

Net Slorage Withdrawals b

Consumplion by Sector

Residential/Commercial -7

Industrial.

Coke Plants  42

Other Industrial, 76
.Elearic Utilities 755

Total Consumption

Discrepancy ' -1

Average Minemouth Price

883

(1959 dollars per short !on/' 23.02

nd-Lse Prices 11989 dollars per short tont

Residential/Commercial 49.57

Coke Plants 49.74
Other Industrial 34.86

Electric Utilities 31,95

Average to All Sectors' 33.22

Year Annual

1989 1990 1995 2000. 2005

975 994 1,090 1,203 1.393'

-95 -92 -100 -126 -162

2

.
1_ 5 8 10

97 95 105 133 172

11 -2 -4 6

7 6 6 5 S

42 ' 42 - 43 40 ' 37
77 ' 7g 81 84 '92
760. ' 774 5.5!. 944 • 1091

886 900 ri88 1,073 1,225

0 0 0 0

22.85 27.89 23.56 25.23 26.96

45.76 4565 50 77 53.20. • 55.54
49.37 49 26 51.06 53.65 56,46
34.39 34.40 35.71 37.35 39.21
30.55 30.15 32.99 • 34.47 36.31

31.92 31.53 34.11 35.49 37.21

Percent
Growth

2010 Ivio.2olo

1,620 2-5%

-217 3.9%

12 8.2%
229 4.1%

-7

4 -2.6%

34 -09%

113 .1.8%

1244 2.3%

1-396 2.19F

0

28.66 1.0%

5,4.20 0.7%
59.14 0.89

-40.92 0.79
35.110 - 0.8%

341.81' 0.7%

Includes anthracite. bituminous coal. and lignite. •
From all stocks held hy industrial plants. coke plants. electric utilities. and producers/distribtitors. A negative i•

esult representS'an increase to inveniones. A positive result represents a withdrasval. from inventories:
A balancing item: the surn of produalon. net imrxirts. and net storage withdrawals minus total consumption.
Free-on-l.,0ard pnce.
Weighted average prices. Weights used arc consumption values by sector.

Sources: Energy Information Administration iEIAt. Nbmthly Enero Revir..DOE/E1A-01135‘59$17): E1A. Quar-
real' Coul keru,rr. DOLUA-111.21 I 5912Q Lou/ Prodw lion /CON. DOE/EIX-01115155i: PC-A FO Run DACC455.

01/03/90.



Table B6. Electricity Supply, Disposition, and Prices: LOW OIL PRICE
((;eneration in Billion Kilowatthours)

Year

1988 1989 1990 1995 2000 2005

Electric Utilities
(;eneration by Fuel Type
Coal 1.538 1.537 1.596 1.716 1.881 2.192
Petroleum 149 152 138 262 271 233
Natural Gas 253 254 255 375 562 609

Nuclear POKer 527 521 550 558 572 592
Pumped/Other StOrage ' -9 -9 -9 -1.0 -10 -II

Hydropower/Other 244 291 315 320 322 336

Total Generation 2,702 2.747 2,845 3,220 3,597 3,952

Net Imports 32 26 27 46 60 64
Nonutility Purchases 69 74 88 139 204 271

Electricity Sales by Sector
Residential K95 891 932 1.054 1,163 1,259

Commercial/Other' 785 819 860 991 1,124 1.265
Industrial 9(X) 906 933 1.104 1.266 1.415

Total Electricity Sales' 2,580 2,616 2,725 3,149 3,554 3,938

Nonutilities
Generation by Fuel Type
Coal 28 31 34 45 57 91

Petroleum 4 5 5 7 8 10

Natural Gas 76 84 9/4 122 148 176

Other Fossil ' 12 12 1/ 13 . 13 14
Pumped/Other Storage ' 0  0 0 0 0  •1
Renewahle Sources ' 59 60 61 90 123 156

Total Generation ' 178 192 211 278 351 446
Sales to Utilities 69 74 88 139 204 271
Generation for Own Use 109 118 123 139 147 175

nd-Use Prices (1989 cents per kilowatthour)
Residential 7..80 7.64 7.41 7.63 7,78 7.99

Commercial .7..26 7,09 6,814 7.07 7.22 7.43

Industrial 4.91 4,80 4,65 4.69 4.84 5.05

erage to All Sectors 6.62 6.48 6.30 6.42 6.55 6.75

Annual
Percent
Growth

2010 ivt41-2nio

2.587 2.41,
263 2.61

564 3.7'4
595 0.67r

-12 1 3'4

351 I 7,4

4,348 2.29r

68 3.5%
334 7.4%

1.351 I 9'4
1.409 2 71
1.603 2 71

4,364 2.4%

126 7.11
12 4 81

204 4.61

15 1.01

-2
189 5.51

544 5.2%
334 7.4%

210 3.05ir

ot,07 1421

7,52 0.1
5.13 1421

6.81 0.1%

Includes hs dioelectnc purnped storage and. atter 20111. compressed air and battery storage.

Other" includes geothermal. petroleum citkerhiomass. wood. waste. solar. and wind.

Includes transmission and distnhution losses.
-Other" includes sales of electricity to Government. railways. and street lighting authorities.

TOlar IN lower h!, 171 billion ktlossaithi ours in 21110 hecause of demand side management programs.
Includes petroleum coke. waste heat. hlast turnace gas:.clike osen gas. and anthracite culm,

In~luJe" hsdroelecinc. hiomass. aeotherrnal. wood. non-lossil wasle. solar. and wind.
Weighted average price. insluding transportation. Weights used are consumption values hy sector.

Sr.urcesi Eneres Informatit in Administration t1aAi.,tt nrhl, Enero Ret-ieN, DOE/E1A-01135i89/071, FIA. Het ,•t-rt

.tf,"21011+. DOE/EI.A.022NK9/07•: EIA. Ottice ol Coal, Nuclear. Electnc & Alternate Fuels: K-AFP Run
DACC4Ah, 01/01/9(1.



Table B7. Electricity Generating Capability: LOV OIL PRICE

(Million Kilowatts)

1988 19M9 1990

Year

1995 2000 2005

Electric Utility Capability
Net Summer Capability ' .
Coal Steam 294.6 296.6 297.0. 300.3 321.2 370.1

Other Fossil Stearn 144.6 144.3 144,7 .137.0 130.5' 1.23.8

.Cornbined Cycle '' -49 5.0 . 5.1 12.1 37.4 '51.5
Turbine/They'd ' 44.5 45.9 46.1 62.2 76.5 84.6

Nuclear 94.7 97.0 99.3. 102.8 103.8 103,8

Piamped/Other Storage ' 17.0 '17.0 17.0 19.5 19.5 ' 21.0
Hydroelectric/Other ' 77.6 77 7 - 77.9 79 I :-.M.0 . 82.1

Total Utility, Capability 67 7 .9 683.4 686.6 713.0 768.9 837.0
Cumulatise Planned Additions' .
Coal Stearn . 0.0 2.0 • 3.0 10.5 15.9 16.9
Other. Fossil Stearn 0.0 0.0 0.0 0.5 0.6 0.6
Combined Cycle ' 0.0 0.0 0.1 ' 2.5 3.0 3.0

Turbine/They'd ' 0.0 1.5 ,. 1.7 4.3 8.9' ' 9.1

Nuclear . 0.0 • 3.4 5.7 9.2 10:4 • 10.4
Pumped/Other Storage ' 0.0 • 0.0 0.0 ' 2.5 2.5  2.5
Hy drielectnc/Other ' 0.0 0.2 0.4 1.7 s -, -... 2.2
Total Planned Additions 0.0 7.1 11.0 31.2 43.5 44.7

Cumulatise Unplanned Additions'

Coal Steam 0.0 0.0 0,0 0.0 21.6 72.9
Combined Cycle ' 0.0 0,0 - 0.0 4.6 29.4 '43_6.

Turbine/Diesel 0.0 0.0  00 13.7 23.8 33.0
Nuclear 0 0 ' 0.0 0.0 „ 0.0 0.0 0.0
Pumped/Other Storage ' 0.0 0.0 0.0 0.0 OA 1.5
Hydrorlconc/Other ' 0.0 . 0.0 0.0 0.0 0.3 4.0

Total Unplanned Additions 0.0 0.0 0.0 183 75.1 155.1

Cumulatise Retirements , 0.0 • 1-5 2.3 14.4 27.5 40.6

Nonulility Capability
Coal 5 4 . 6.0 6.8 9.2 11.S 18.9
\ arural (ias 12,2 1319 17.0 21.5 16:3 115
Other 4 0 4.2 3 5 . 5.2 6.0 7.2
kene:.ahle Sources/Other ' 9.M 10.0 10.2 16.4. 22.4 30.8

Total Nonutilit, Capabilits 31.5 34.1 38.5 52.4 66.5 88.4

Arinual

Percent
Gros+ th

2010 lso.s.2o]/,

436.1 1.8//,

. 120,1' ..0.84ll.

66.2 12.5';•
91.4 3.3,4

99.7 0,2/i•

27,5 1.3(.4.
144.6 0.4'4;

920.6 1.4%

. 17.2
0.6
. 3.0

9.1.
11.6

2.5
2.2

46.1

142.4
58.3

39.M
0,0
3.0

. 7

251.4

54.7

26.4 7 5'.';

36.7 5.1'7
8.2 3,3,',
34.' 6 5,•1;

110.5 5.9%

Thc steads hourly output that generating equipment may supply to system load duiing summer peak demand.
I rh.ludes naiural gas. oil. and dual-fired oil/natural gas comhined cycle capahility.
Includes h!,dr,eleLtnc pumped storage arid:after 2000. compressed airand battery. storage. •
lnclude‘ geothermal, wo.-id. waste. solar. and wind.
CurnulaNse addiiRms tn,rn Decemwr 31.' 1488.

•InL I ues petroleum. petroleum Loke. waste heat. hlast furnace gas. trke ()Nen gas. and anthracite culm.
• Inc Momass, geothermal.,,IEd. •Aaste.•sadar arid wind. anJ pumpedi,.ther st,/r::e
S/ /urce., Eneres information Admmistration. Office of Coal. NUclea. Electric & Alternate Fuels. PC- AITO k un

(11,1):r,1rq•



Table B8. Residential Consumption and Price of Energy by Fuel: LOW OIL PRICE

Year Annual
Percent
Growth

19S8 1989 1990 1995 2000 2005 2010 ivsi4.2010

Consumption (Quadrillion Btu)
Distillate 1.08 1.02 1.03 0.86 0.77 0.71 0.68 -2.1%
Liquefied Petroleum Gas 0,43, 0.44 0.47 - 0.36 0.29 0.25 0.2.1 -3.1%
Natural Gas 4:77 4.78 4.92 4.86 4.85 4.84 4.83 0.1%
Electncity 3:05 3.04 3.18 3.60 3.97 4.29 4.61 1.9%
Renewables 0.92 0.93 0.93 0.98 1.05 I .12' 1.20 1.2%
Other ' 0.16 0.16 0.16 0.18 0.19 0.20 0.21 1.2%
Total 10.42. 10.37 10.70 10.83 11.13 11.42 11.74 0.59c

Prices (1989 dollars per million Btu)
Distillate 6.05 6.10 5.54 6.02 7.01 7.86 8.38 I .5%
Liquefied Petroleum Gas 8.81 8.43 8.26 . 7.84 8.10 8.79 9.51 0.3%
Natural Gas 5.53 5.46 5.22 5.81 6.57 7.34 8.07 1.7%
Electricity 22.86 22.39 21.72 22.36 22.80 23.42 23.67 0.2%

Includes kerosene and steam coal.
Notes: Historical values are through 1986. Total may not equal sum of components due to independent rounding.
Sources: Historical data: Energy Information Administration, Monthly Energy Revtew, DOE/EIA-0035(87/10);
State Energy Prwe and E.rpenditure Reporr /985, DOL/E1A-0376(85); values for 1987.are estimates. PC-AEO Run
DACC488, 01/03/90.



Table. B9. Commercial Consumption and Price of Energy by Fuel: LOW OIL PRICE

Year Annual
Percent
Growth

1988 1989 1990 1995 2000 2005 2010 14K8.2011)

Consumption (Quadrillion Btu)
Distillate 0.62 0.59 0.59 0.54 0.47 0.42 0.41 -1.9%
NarirafGas 2.75 2.70 2.75 2.74 2.70 2.69  2.71 -0.1%
Electricity. 2.66 2.78 2.92 3.37 3.82 4.30 4.79 2.77 
Other ' 0.59 0.56 0.55 0.5.1 0.47 0.45. , 0.43 21.4qc
Total 6.63 6.63 6.82 7.15 7.46 7.85 8.33, .1.0r7c

Prices 11989 dollars per million Blul
Distillate , 4,73 4.77 4.33 4.80 5.76 6.60 7.11. '1.9%
Natural Gas 4.69 A.61 4.49 4.99 5.78 6.55 7.29 2.0%
Electricity 21.26 20.78 20.16 20.71 21.16 21.79 22.03 0.2%

includes kerosene. motor gasoline, residual fuel, and renewables.
Notes. Histoncal vali-es are through 1986. Total may not equal sum of components due
Sdurces: Historical data: Energy Information Administration, Monthly Energy Review,
State Energy Price and Expenditure Report 1985, DOE/E1A-0376(35): values for 1987
DACC488. 01/03/90.

to independent rounding,
POE/E1A-0035187/10):
are estin.ates. PC-/SE0 Run



Table BIO. Transportation Consumption and Price of Energy by Fuel: LOW OIL PRICE

Year Annual
Percent
Growth

1988 • 1989 1990 1995 2000 2005 2010 191i4-2010

Consumption (Quadrillion Btu)
Distillate 3.53 3.63 3.86 4.32 4.66 5.03 5.46 2.0%
Jet Fuel 2.98 3.04 3.16 3.58 3.76 4.05 4.37 1.8%
Motor Gasoline 13.78 13.77 13.99 14.51 15.11 15.93 i7.01 1.0%
Residual Fuel 0.80 0.72 0.71 0.80 0.88 0.97 1.06 1.3%
Other ' 0.92 0.89 0.95 0.98 1.06 1.09 1.09 0.8%
Total 22.02 22.05 22.67 24.19 25.47 27.07 28.99 1.3%

Prices (1989 dollars per million. Btu)
Distillate 6.84 6.91 6.43 6.90 7:87 8.71 9_22 1.4%
Jet Fuel 3.96 4.14 3.56 4.09 5.18 6.13 6.71 2.4%
Motor Gasoline 8.03 8.48 7.74 7.94 9.03 9.71 9.95 1.0%
Residual Fuel 2.10 2.26 2.02 2.28 3.19 3.81 4.23 3.2%

Includes kerosene, electricity, liquefied petroleum gas, lubricants, waxes, natural ga.s,
Notes: Historical values are through 1986. Total may not equal sum of components due
Sources: Historical data: Energy Information Administration, Monthly Energy Review,
5tate Energy Price and Expenditure Repon 1985, DOE/E1A-0376185); values for 1987
DACC488. 01/03/90.

and renewables,
to independent rounding.
DOE/EIA -0035487/10):
are estimates. PC-AEO Run

SD



Table B11. Industrial Consumption and Price of Energy by Fuel: LOW OIL PRICE

Year Annual
Percent
Growth

1988 1989 1990 1995 2000 2005 2010 i9x8-2(no

Consumption (Quadrillion Btu)
Distillate - 1.32 1.29 1.30 1.54 1.64 . 1.78 1.4%
Liquefied Petroleum Gas 1.66. 1.70 1.81 2.17 2.49 2.72 , 2.96 2.7%
Petrochemical Feedstocks 0.94 0.94 0.99 1:17 1.30 1.44 1..63 2.5%
Residual Fuel 0.67 0.60 0.59 0.64 0.59 0.58 0.60 -0.5%
Natural Gas 7.7.1 8.03 7.90 8.47 8.66 8.71 8.79 0.6%
Metallurgical Coal 1.08 1.04 1.13 1.16 5.07 0.99 0.91 -0.8%
Stearn Coal 1.69 1.69 1.73 1.77 1.82 • 1.99 2.45 1.7%
Electricity 3.07 3.09 3.18 3.77 4.32 4.83 .5,47 2.7%
Renewables 2.43 2.45 2.46 2.94 3.45_ 3.95 4.44 2.8%
Other ' 4.01 3.98 4.16 4.24 4.21' 4.23 4,28 0.39c

. Total. 24.57 24.80 25.24 27.87 29.55 31.11 33.30 1.4%

Prices11989 dollars per million Btu)
D(stillate 4.36 4.39 3.99 4.46 5.43 6.28' 6.79 2.0%
Liquefied Petroleum Gas . 5.43 5.19 5.09 4.76 5.02 5.69 6.39 0:7%
Residual Fuel 2.22 .2.38 2.14 2.39 3.30 . • 3.93 4.34 3.1%
Natural Gas 2.97 2.84 ' 2.78 3.26 4.10 4.88 5.62 2.9%
Metallurgical Coal 1.85 1.84- 1.84 , .1.91 2.00 2.11 2.21 0.8%
Steam Coal 1.56 1.55 1.55 1.63 • 1.71 1.81 1.89 0.9%
Hydroelectric Power 12.83 12.83 12.83 12,83 12.83 12.83 12.83 0.0%

Includes kerosene, liquefied petroleum gas, lubricants, waxes, motor gasoline, and hydropower.
NO(es: Historical values are through 1986. Total may not equal sum of components:due to independent rounding.

( Sources: Historical Energy Information Administration, Monthly Energy Review. DOE/E1A-0035187/101;
State Energy Price and Expenditure RePort 1985, DOE./EIA-0376(85); va!ues for 1987 are estimates. PC-AEO Run
DACC488, 01/03/90.
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Appendix C

High Oil Price Case Forecasts

•. Resource Prices, Economic
Growth, and Energy. Efficiency

• Total Energy Supply,
Disposition, and Prices

Petroleum Supply, Disposition,
and Prices

• Natural Gas Supply, Disposition,
and Prices

• Coal Supply, Disposition,
and Prices

• Electricity Supply, Disposition,
and Prices

• Electricity Generating Capability

• Residential Consumption and
Price of Energy by Fuel

• Commercial Consumption and
Price of Energy by Fuel

• Transportation Consumption and
Price of Energy by Fuel

• Industrial Consumption and
Price of Energy by Fuel



Table C1. Resource PriceG, Economic Growth, and Energy Efficiency: HIGH OIL PRICE

Year Annual
Percent
Gross th

1988 1989 1990 1995 2000 2005 . 2010 198x.:;010

Prices
World Oil Price '
11989 dolktrs per barrel( - :15.27 18.40 19.20 25.90 33.90 .41.90 47.40 5.3%
Domestic Natural Gas Wellhead '
11989 dollarSper 1.000cubic feet) 1.76 . 1.82 1.95 . 2.20 3.11 4.18 5.51 -5.3%
Dornestic CoalMinernouth
( 1989 dollars per short ton) 23.02 23.24 23.10 23.31 " 24.5 1 26.40 28.33 0.9%

,
Economic Indicators'

Real Gross National Product
(billion 1982 dollars) 4,024 4;139 , 4,214 4,699 5,369, 5.970 6,721 2.4%
Percentage Change from- Prior Year 4.4% 2.9% 1;8% 3.9% .1.6% 2.6% 2.0%

GNP Implicit Price Deflator
(index 1982=1.000) • 1.213 1.265 1.317 1.644 2.084 - 2.651, 3.382 '4.8%
Percentage Change from Prior Year 3.3% 4.3% 4.1% 4.1% 5.4% 4.7% 5.2%

Real Disposable Personal Income
ibillion 1982 dollars( • 2,793 2,902 2,935 3,178 .3,558 3,887 4,324 2.0%

Percentage Change from Prior Year 4.3% 3.9% 1.1% 2.7% 1,7% 2.I% 1.9% .

Index of Manufacturing Production
(index 1982=1.000) 1.219 1.244 1.257 1.437 1.709 1.905 2.200 2.7%
Percentage Change from Pnor Year 5.0% 2.0% 1.1% 4.7% 2.2% 2.8% 2.8%

F.nergy Efficiency
(thousand Btu per 1982 dollar'of GNP)
Oil & Gas Use 13.12 12.80 12.67 11.79 11.12 '10.04 9.01 -1.7c"
Electricity Use 2.19 2.15 2.15 2.19 2.18 .2.'7 2.13 -0.1%
Total Energy Use 20.72 20.34 20.17 .19,10 17.92 16.87 15;74 - I .2%

Costof imported crude oil to U.S. refiners.
, Seasonally adjusted at annual rates.

Sourcev Energy Information Adrninistration Monihly Energy Re1'irW. DO. E/E1A-0035(89/07); EIA, Petro-'
leum Marketing Month/y.DOE/E1A-0380(89/07); U.S. Department of Commerce (DoC). Bureau of Econornic
Analysis. Sarver. nf Current Business, July 1989; DoC, Office of Business Analysis; PC-AEO Run DACA287,•
01/03/90.
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Table C2. Total Energy Supply, Disposition, and Prices: HIGH OIL PRICE

Supply and Disposition

Includes utility and nonutility generation of hydroelectric power: geothermal. woc.xt. waste. wind. photovoltaic.
and solar thermal sources for electricity generation: and renewable% consumed for non-electnc purposes.
Includes coal, net coal coke impons. and net electricity' impons (fuel input equivalent).
Same as footnote u. plus net electricity imports and net coal coke imports. and minus hiofuels for transportation.
Includes 3.1 quadrillion Rtus of renewable energy in 1988 that are not reponed in EIA's ,14,mthly knervy

' A balancing item. Include% stuck changes, unaccounted for supply.. losses. and gains.
SPR: Strategic Petroleum Reserse.
Sources: Energy. Information Administration tElA). Vf.ntii6 Enervy Retiew. DOE/EIA-OW5i89/07 EIA. Office
tit Coal. Nuclear. Electric tfli Alternate Fuels: PC-AEO Run DACA287. 01/03190.

1983 1989 1990

Year

1995 2000 2005

Annual
Percent
Growth

2010 lo8-:oin

nergy Summary (Quadrillion Btu)
Primary Production
Petroleum 19.5 18.5 18.2 17.3 16.9 15.14 14.5 -1.3%.
Natural Gas 17.5 • 17.5 18.1 19.2 21.7 21.2 20.6 0.7%
Coal 20.7 21.2 21.4 23.4 25.4 29.7 34.7 2.4%
Nuclear Power 5.7 5.6 5.9 6.1 6.2 6.5 6.5 -0.6%.
Renewable Energy' 6.0 6.5 6.8 7.7 8.3 9.2 • 10.1 2.4%
Total Production 69.4 69.3 703 73.5 78.5 82.4 86.5 1.0%

Net Imports
Petroleum (including SPRj 13.9 15.0 15.1 16.7 18.2 19.8 22.3 2.2%
Natural Gas 1.2 1.3 L4 2.1 2.7 2.9 2.9 4.14
Coal/Other (- indicates export) b' . -2.1 -2.2 -2.1 -2.1 -2.6 -3.5 -4.9 4.0%
Total Net Imports 13.1 14.0 14.5 16.6 18.2 19.2 203 2.0%

Consumption
Petroleum Products 34.2 .34.0 33.8 34.3 35.6 36.3 37.6 0.4%
Natural Gas 18.6 19.0 19.6 21.1 24.1 23.7 23.0 1.(Wr.
Coal 18.8 19.0 18.8 20.6 21.8 25.0 28.4 1.9%
Nuclear Power 5.7 5.6 5.9 6.1 6.2 6.5 6.5 0.6%
Renewable Energy/Other' 6.1 6.6 6.9 7.7 8.5 9.4 10.3 2.4%
Total Consumption d 83.4 84.2 85.0 89:7 96.2 100.7 105.8 1.1%
Discrepancy . -0.9 -0.8 0.0 0.4 0.5 0.8 1.0

nd-Use Prices (1989 dollars per million Btu),
Residential
Heating Oil 6.05 6.29 6.65 7.82 9.14 10.50 1 I .52 3.0%
Natural Gas 5.53 5.51 5.61 6.06 7.04 8.07 9.36 2.4%
'Electricity 22.86 22.43 22.64 22.36 22.94 21.58 24.13 0.27r.
Industrial
Residual Fuel Oil 2.22 • 2.53 2.85 4.05 5.43 6.80 7.75 5.9%
Natural Gas 2.97 . • 2.93 3.26 3.39 4.32 5.36 6.65 3.75

Transportation
Motor Gasoline 8.03 8.54 8.98 9.62 11.23 12.81 13.83 2.5%
Diesel Oil 6.84 6.98 6.94 8 .1 0 9.4 I 10.75 11.77 2.5%

Electric Ltilities
Coal . 1.54 1.46 1.47 1.59 1.66 1.75 1.85' 0.8%
Heavy Oil 2.52 2.85 3.11 4.32 5.66 7.02 7.98 5.4%
Natural Gas 2.36 2.39 2.63 2.89 3.76 4.77 6.07 4.4%

Energy informellon Admlnletretton Annual Energy Outlook 1990



Table C3. Petroleum Supply, Disposition, and Prices: HIGH OIL PRICE
(Quantities in Million Barrels per Day)

1988 1989 !990

Year

,1995 :2000 2005

Petroleum Production
Crude Oil 8.14 7.69 7.53 7.05 6.67 6.22
.Alaska 2.02 1.87 1.85 1.42 1.11 0.85

Losiier 48 States 6.12 5.81 5.68 5.63 5.56 5.37
Natural Gas Liquids 1.62 1.60 1.61 1.71 1.97 . 1.91 .

-Other ' 0.71 0.70 0.71 0.75 0.86 0.96-

Total Prod utt ion 10.47 9.99 9.86 931 9.49 • 9.10

Net Imports lincluding SPR)

Crude Oil 4.95 5.62 5.56 6.09 6.69 7.43
Refined Products 1.63 I. 1.59 1.67 1.73 1,75

Total Net Imports 6.59 7.07 7.15 7.76 8.42 9.18

Net Storage Withdrawals'

Crude Otl and Products texcl. SPRI 0.08 6.05 0.01 -0.03 0.00 -0.03
SPR Fill Rate t-t -0.05 -0.06 -0.05 -0.05 0.00 0.00

Petroleum Product Supplied

Mot or'Gasoline • ' • 7 34 7.34 7.35 7.29 7.50 7.63
Jet Fuel 1.45 1.47 1.46 1.53 1.66 1.73
Distillate Fuel 3:12 3.11 3..10 3,08 3.21 3.29
Residual Fuel 1.38 1.30 1.12 1 34 1.32 1.27
Liquefied Petroleum Gases I .66 1.69 1.72 1.72 1.89 1.95
Other 2.34 2.30 2.35 2.39 2.48 2.54
Total Products Supplied . 17.28 17.21 17.11 1735 18.06 18.40
Unaccounted foe 1).21) 0.17 0.14 0.15 0.15 0.15

World Oil Price'

(1989 dollars per barrel) 15.27 18.40 19.20 25.90 33.90 41.90

End-Use Prices (1989 dollars per gallon)
Motor fiasoline iincl. tax) 1.(X) 1.07 1.12 1.20 I .40 1.60

.Pripane 0.54 0.53 0.59 . 0.62 0.64" . 0.78

:Jet Fuel 0:53 0.57 0.61 0.78 (c.98 . 1:18
No. 2 Heating Oil 0.84 0.87 (')92 • 1.08 1.27 1.46,
Residual Fuel idollars per barrel) 14.65 16.71 18.47 26.22 34.70 . 43122.

Includes retinery processing gain. and other hydrocarbons and alcohol.

Annual

Percent

Gross th

2010 l4xx-20lo

5.62 -1.7%

0.75 -4.44
4.87 -1.0%.
1.86 0.6%

1.10 2.0%

8.58 -0.9%

8.59. 2.5%
1.79 0.4%

10.38 2.1%

-0.02
0.00

7.90 0.3%

1.85 1. I %

3.45 0.54,

1.20 -0.6%

2.06 1.04

2.63 0.5%
19.09 0.5%

0.15

47.40 53%

1.73 2.5%

0.91 2.4%

1.14 4.3%

I .60 3.0%
49.09 5.7%

• A negatise •1 result represents an increase to inventriries and a decrease to total supply.
•Inciiides crude oil supplind as product. unfinished oils. and all tither finished petroleum products not noted here.
A balancing item: unaccounted for crude oil supply.
.Cost of 'imported crude oil to U.S. refiners.
SPR: Strategic Petroleum Reserve,
Sources: Energy Information Administration 1EIAf..Ilnnrhly Enerey Review. DOE/EIA -0035( 89/07-c: EIA. Pemv•

leyen Murkettnit Month!). DOE/E1A-0380(89/07i. PC-AEO Run DACA287. 01/03/90.

Energy Information Adminleirailoni Annual Energy Outlook t990



Table C4. Natural Gas Supply, Disposition, and Prices: HIGH 011-PRICE
(Quantities in Trillion Cubic Feet)

1988 1989 1990

Ycar

1995 2000 2005 2010

Annual
Percent
Growth
19ss-2010

Natural Gas Production

Dry Gas Production 16.99 . 16.98 17,60 18.5111 21,09 .20.56 20.01 0.7%.

Supplemental Gas' 0.10, 0.16 0.18 0.10 0.10 0.14 0.16 2.1%

Net Imports 1.22 1.26 1.43 2.07 2.68 2.95 2.95 4.1%

Nei Slorage SS ithdrawals 0.06 0.04 0.01 0.00 0.00 0.00 0.00

Consumption' by Sector
Residential 4.63 4.64 4.78 4,68 4.68 4.64 4.59 0.0%

Commercial 2.67 2.62 2.66 2.67 2.61 2.56 2.53 -0.2%

industrial 6.38 6.74 7.03 7.44 7.76 7.57 7.50 0.7%

Electric Utilities 2.64 2.66 2.66 3.68 6.014 6.04 5.59 3.5%

Lease and Plant Fucl 1.10 1.16 1.21 1.30 1.48 1.44 1.40 1.1%

Pipeline Fuel 0.61 0.59 0.68 0.65 0.74 0.72 0.70 0,6%

Total Consumption 18.03 18.41 19.01 20.42 13.34 22.97 22.32 1.0%

Unaccounted for ' 0.34 . 0.(13 0 20 0 33 0.53 0.67 0.80

Aserage Wellhead Price
(1989 doilars per 1.000 cubic feet) 1.76 1.82 1.9 5 2.20 3.11 4.18 5.51 5.39r

End-Use Prices 119119 dollars per 1.000 cubic fret)
Residential 5.70 5.68 5:79 6.24 7:26 . 8.32 9.65 2.4%.

'Commercial 4,83 4,81 5,07 5.36 6.15 7.42. • 5.75 2.7'4

Industnal 3.06 3.02 3.36 3.49 4.45 5 51 6.56 3.7'4

Electric Utilities 2.43 2.47 2.71 2.98 3.118 4.92 6.25 4,4'4

erage to kit Sector; 4 4.00 3.95 4.20 &NS 5.14 6.21 7.56 2.9%

Includes synthetic natural gas (results from the manufacture. consersion. or reforming of petroleum and coal

hydrocarhonsi. and propane-iir mixtures.

includes nct w ithdrassals of dry natural gas from underground storage and liquefied natural gas. A newatise

result represents an increase to insenlories and a decrease to total supPly. A positise result represents a M ithdrasc al

from inventories and an increase to total supply.

A balancing item: the sum of production. nct imports. and net storage withdrassals minus total consumption.
' Weighted aserage price. Weights used are consumption salues hy sector. escluding lease and plar.t fuel and

pipeline use.
Sources: Energ:. Information Administration iElAi. Mem tihis nerv:i Re' ir14 . DOE/E1A-1.0035‘ 89/07 r EIA,Aaturlif

Ga( Wrirli12..LX)FIE1A-111.1015,45.17i.E1A. Het frit. P,.er Vfonthis.D01-11E1A-022N,191117 ,IPC-.AEO Run
DACA287, 01;3/100.
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Table C5. Coal Supply, Disposition, and Prices: HIGH OIL PRICE
(Quantities in Million•Short Tons)

1988 1989 1990

Year

1995 2(i00

Coal Production ' 950 969 982 1,078 1,171

Net Imports I- indicates exports) -93 -95 .92 .49 -127
Imports 2 2 2 5 8
Exports , 95 97 95 104 134

Net Storage Withdrawals ' 25 11 -2 -3 -3

Consumption by Sector

Residential/Commercial 6 6 6
Industrial
Coke Plants 42 .41 40 41 • 38
Other Industrial - r  76 76 76 78 82

Electric Utilities 758 . 757 766 850 • . 916

Total Consumption 883 880 888 975 1,042

Discrepancy ' 5 0 0 0

Average Minemouth Price
(1989 dollars per short tont° 23.02 23.24 23.10 23.31 24.51

End-Use Prices 11989 dollars.per short Ion)

Residential/Commercial 49.57 48.76 48.65 50.90 52.98
Coke Plants. 49.74 49.32 49.26 51:04 53.33
Other Industrial 34.86 34.39 34.39 35.46 36.85.
Electric Utilities 31.98 30.76 3 I .76 32.85 34.16

Average to All Sectors' 33.22 32 ff6 32.88 33.94 35.17

Includes anthracite. hituminous coal, and lignite. •
FrOm all stocks held by indastrial plants, coke plants. electric utilities. and producers/distributors. A negative (-) •

esult represents an increase io inventinies. A positive result represents a withdrawal from inVentories, - • -
A balancing item: the sum of produciion, net irnports. and net storage withdrawals minuStotaletinsumption.
Free-on-board price. . •. • ,
Weighted average prices. Weights' used are consumptinn values by sector. .

Sources: Energy Information Admink;tration I E1A ), Monthly Energy Review. DOE/E1A70035(89/07): EIA, Qiiar-
ItOly Ccul Report. DOE/E1A-0121(89/2Q): Coal Prollur non /988. DOETEIA-0 I 18(88):PC-A EO Run DACA287,
01/03/90.

Annual
Percent
Growth

2005 2010

1,368 1,595 2.4%

-165 -221 4.0%
I() 12 K2%

175 233 4.2%

-7

4 -2.6%

35 32 -1.2%
102 I 12 I .7%

1055  1218 2.2%

1,196 1,366 2.0%

0 0 • •

26.40 28.33 0.9%

55,85 58.61 0.8%
56.36 59.49 0.8%,
39.07 40.98 0.7%
36.03 38.03 0.87

36.96 38.84 0.7%
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Table C6. Electricity Supply, Disposition, and Prices: HIGI4 ( )1 L PRICE
(Generation in Billion KilOwatthours)

Year Annual
Percent
Gross th

1988 1989 1990 1995 2(xX) 2( X)5 2(1 H) ILOMM 21110

Electric Utilities
Generation by Fuel Type
Coal 1,538 . 1,527 1,525 1.700 1,826 2,1 I 8 2.53 I 2.3%
Petroleum

.
149 ' 150  123 167 169 159 137 -0.4%

Natural Gas 253. 253 242 341 582 592 567 3.7%
Nuclear Power 527 521 550. 558 572 .592 595 0.6%
Pumped/Other Storage ' -9 -9 -9 ' -10 -10 •11 •12 1.3%
H,..dropower/Other "  244 , 291 315 320 322 336 351 1.79
Total Generation ' 2,702. 2,734 2,746 3,076 3,461 3.786 4,170 2.0%

Net Imports 32 26 27 46 60 64 68 3.5%
Nonutility Purchases 69 74 88 139  204 271 334 7.4%
Electricity Sales ily S.ctor ,
Residential 895 890 923 1,036 1.145 1,244 1.343 I .9(7i
Cornmercial/Other r' 785 817 846 981 1.115 1,259 1.407 2 7%
Industrial 900 899 884 993 1,170 1.286 1.453 2.29r
Total Electricity Sales' 2.580 2,607 2,653 3,010 3,430 3,789 4.202 2.2%

Nonutilities
Generation by Fuel Type
Coal 28 31 34 45 57 91 126 7.1%
Petroleum 4 5 5 7 8 I() 12 4.87, 

Natural Gas 76 84 98 122 148 176 204 4.6%
Other Fossil ' 12  12 12 13 13 14 15 1.0%
Pumped/Other Storage ' 0 ' 0 0 0 0 -1 -2
Renewable Sources ' 59 60 61 90 123 156 189 5.5%
Total Generation ' 178 192 211 278 351 446 544 5.2%

Sales to Ctilities 69 74 88 139 204 271 334 7.4%
(;eneration for Own Use 109 118 123 139 147 175 210 3.0%

nd-Use Prices (1989 cents per kilowatthour)
Residential 7.80 7.65
Commercial 7.26 7.10
Industrial 4.91 4.80
Average to All Sectors 6.62 6.50

7.72 7.63 7.83 8.04 8.23 0.1%
.7.17 7.06 7.27 7.48 7.67 0.3%
4.85 4.69 4.88 5.10 5,30 0.3%
6-59. 6.47 6.64 6.86' 7.03 0.3%

Includes hydroelectric pumped storage and, after 2000, compressed air and battery storage.
"Other- includes geothermal, petroleum coke, biomass, wood, waste, solar, and wind.
Includes transmission and distribution losses.
-Other- includes sales of electricity to Government, railways, and street lighting authorities.
Total is lower by 171 billion kilowatthours in 2010 because of demand side management prograrns.

r Includes petroleum coke, waste heat, blast furnace gas, coke oven gas, and anthracite culm.
' Includes hydroelectric, biomass. geothermal, wood, non-fossil waste, solar, and wind. 
' Weighted average price, including transportation. Weights used are consumption values by sector.
Sources: Energy Information Administration fElAr, Monthly Energy Review, DOEI.EIA -0035( 89/07 EIA. Ele( trie
Power Monthly, DOE/EIA-0226(89/07); EIA, Office of Coal. Nuclear, Electric & Alternate Fuels: PC-AEO
DACA287, 01/03M).
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' Table C7. F.lectricity Generating,Capahility: HIGHOIL PRICE
• (Million Kilowansi

' 14'0 19S4

Year

1440 1445 'OM 21)04

Annual

Percent

Gross th

21110 Niss :trio

.
'94 6 246,6 2147.0 300 3 112,3 358.7 425.1 1.7r.;

14-16 144.3 114.2 137.11 130.5 123.5 I 20.I -11,Sri

4.9  5.11 5.1 . 9.9, 35.1 40h 44.3 11 (K;

• 44,5 45.4 46 ; 51.7. 67.1 73.0 7444 ,2..N

44,7 47.0 44,3 1112,8 103,5 1113.5 44.7 11,2';

17.11 17.0 17 0 19,5' 19 5 21.0 2".5 1 3‘7,

77_.6 .77.7 77.9 79,1 5130 52.1 54.6 - 11.4'4

677.9 683.4 686.6 700.4 751:2 803.1  883.6 1.2%

110 2.0 3.0 1(1.5 15.9 16.9  17.2

0,0 0.0 0Ai (35 0.6 (1.h 0.6

0 0 0.0 0.1  2.5 3 0 3.0 331

0.0 1.5 1 7 4.3 8.9 4,1 9.1

11.0 .1.4 5.7 9.2 10.4 10.4 11 6 .

WI' HO- 0 0 '.5 2.5 2.5 :- 2.5 . '

0.0 11.2 0 4 1 .7 , ,_._ ,.2 , 1., ,

0.0 7.1 11.0 31.2 43.4 44.7 46.1

0.0 11,11 11,11 0.11  12.6 61.5 134 3

( M 11 (1 00 30 I 32.7 ' 41.3

1141 011 3.3 14 4 ' 21.4 27.8

WI 11.11 :041 . 11,14 . 0,i1 11.0 0 0

0.11 1111 0 0 1111 0.0 1 5 3 0

 1)0 11,11 11,11 11,11 (1,1 4,11 7 4

0.0 - ,0.0 - P.0 5)1 57 C 121.1 214.3

0.0 1 4 2.3 14.4 27.5 40.6 54.7

5 4 ft11 h S 9 ' 11.5 18.9 26 4 7.5";,-

12 2 1 t .4 17.11 21.5 2n.3  4 l.5 36 7 5 I '';

4 li 4 2 4 i 5 2 631 7 2 X I 3 1,;

9 5 100 1112 164 22 4 30 x 39 I 6.5';

.11.5 34.1 3(.5 52.4 66.5 88.4 - 110.5 5.9%

Electric Utility Capability
N e 1 Summer Capability '

Coal Steam

Other Fossil Steam

Combined Cycle '

Turbine/Diesel

Nuclear

Pumped/Other Storage ' '

Hydroelectric/Other ' ,

Total Utility Capability :

Cumulatise Planned Additions '

Coal Swam

Other Fossil Steam

Combined ()e le '

Turbine/Diesel •

Nus kar

Pumped/Oth5r Siorage '

Hydroelectrie/Other " '

Total Planned Additions

Cumulative l nplanned Additions '

Coal Ste.'im

Combined Cycle "

Turhine/I)iesel  I1,11

Nuclear .

Pumped/Other Stnnrage

' Flydroelectric,Other '

Total Unplanned .‘dditions

Cumulatise Retirements"

Nonutility Capability
• Clial
Naiural (.,as

Other Fossil '

Reneskahle S. ,urce,f0ther ' .

Total Nonulilit, 11 . apabiln,

1-he Aeady rutput 'hat eywpmein mcn stippl. to .ystern load during summer peak demand.

Includes natural MI, .111d tIllJhrlft-,i 1,11;11.ill1r./F ,.- .n11.,:ned sit; L- apahilit)..

' lm.ludes h.dnx..lectrn- pumped ,tor:0:e arid. alter 2111,10. s impressed air and hatten sioNnie.

includes geothenual. ...Ix. Anti w Illti

Cumulanve achliitorn. tr.,nt 1k5crnner 1 ,v0i

lnludes pciroleurn, petroleum s, he.11, gas. ,r1,!,e n.sefl ps and anthraeite eulm.,

" Include, nothennal 41 36,1 Auld. and poririvtli“lher.

Souree Energy 1Mormanon 7s:11,1c.11' Eit's Altemaie Fuck: 11.....A.1-:() Run

DA(2.21/4,x7,



Table C8. Residential Consumption and Price of Energy by Fuel: HIGH OIL PRICE

Year Annual
Percent
Growth

1988 1989 1990 1995 2000 2005 2010 l'OSPI

Consumption (Quadrillion Btul

Distillate ' 1.08 1.02 1.03 0.80, 0,68 0.61 0.56 -2,9q

Liquefied Petroleum Gas -0.43 0.44 0.45 0.34 0.28 0.23 0.20 -3.4r4

Natural Gas 4.77 4.78 4.92 4.83 4.83 4.79 4.73 0.0%

Electricity 3.05 3.04 3,15 3.53 3.91 4.25 4.58 1.9%

Renewabks 0.92 0.93 0.93 0.98 1.05 1.12 1.20 1.2e7r

Other ' 0.16 0.16 0.16 0.18 0.19 0.20 0.21 1.2%

Total 10.42 10.37 10.64 10.66 10.93 11.20 11.48 0.4q.

Prkes 11989 dollars per million Btu)

Distillate 6.05 6.29 6.65 7.82 9.14 10.50 11.52 3.0'1

Liquefied Petroleum Gas 8.81 8.69 9.66 10.11 10.46 12.12 13.71 2.0%

Natural Ga.s 5.53 5.51 5.61 6.06 7.04 8.07 9.36 2.49r

Electricity 22.86 22.41 22.64 22.36 22.94 23.58 24.13 0.2q

Includes kerosene and steam coal.
Notes: Historical values are through 1986. Total may not equal sum of components due to independent rounding.

Sources: Historical daia: Energy Information Administration. Monthly Energy Review. DOE/E1A -0035187/10):

Stare Energy Price and Expenditure Report 1985. DOE/E1A-0376185): values for 1987 are estimates. PC-AEO Run
DACA287, 01/03/90.
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Table C9. Commercial Consumption and Price of Energy by Fuel: HIGH OIL PRICE

Year Annual
Percent
Growth

1988 1989 1990 1995 2000 2005 2010 141+K-2010

Consumption (Quadrillion Btu)

Distillate 0.62 0.59 0.59 0.51 0.44 0.38 . 0.36 -2.4%
Natural Gas 2_75 2.70 2.75 7.75 2.69 2.64 2.61 -0.2%
Electncity , .2.66 2.77 - 2.87 3.33 3.79 4.28 4.78 2.77,

Other ' 0.59 0.56 ' 0.52 0.48 0.45._ 0.42 0.40 -1.79r.

Total .6.63 , 6.62 6.73 7.07 7.36 7.72 8.16 avk

Prices (1989 dollars per million Btu)
Distillate ' 4.73 4.92 5.20 6.35 , 7.64 8.97 ' 9.98 3.5%

Natural Gas . 4.69 4.66 4.92 ' 5.20 6.16. 7.20 8.49 2.7%
Electncity • 21_26 20.82 21.01 20.70 21.30 21.93 22.49 0.3%

• Includes kerosene. motor gasoline. residual fuel. and renewables.
Notes: Historical values are through 1986. Total may not equal sum of components due to independent rounding.
Sources; Historical data; Encrgy Information AdMinistration, Monthly Energv Review, DOE/E1A-0035(87/10):

State Energy Price and ExPeriditure Report 1985. DOE./E1A-0376(85): values for 1987 are estimates. PC-AEO Run
DACA287..01./03/90.
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Table C H.:. Transportation Consumption and Price of Energy by Fuel: HIGH OIL
PRICE

Year Annual
Percent
Growth

1988 1989 1990 1995 2000 2005 2010 poss-2nin

Consumption (Quadrillion Blu)
Distillate
Jet Fuel
Motor Gasoline
Residual Fuel
Other ' 0.92
Total 22.02.

Prices (1989 dollars per million Btu)
.Distillate
Jet Fuel
Motor Gasoline
Residual Fuel

3.53
2.98
13.78
o so

6.84,
3.96
8.03
2.10

3.60
3.03
13.75
0.71
0.90
21.98

6.98
4.28
8.54
2.40

3.65
2.99
13.78
0.64
0.99
22.06

6.94
4.53
8.98
2.70

3.91
3.14
13.63
0.70
0.99
22.36

&JO
5.83
9.62
3.89

4.28
3.40
14.00
0.78
1.11

23.57

9 ,41
7.31
1: .23
3.28

4.55
3.55
14.21
0.85
1.13

24.28

4.90
3.80
14.69
0.93
1.14

25.46

10.75  11.77
8.82 9.97
12.81 13.83

6.65 7.60

1.5%.
1.1%
0.3%
0,7%
1.0%
0.7%

2.5'7,
4.3%
2 5%
6.0%

Includes kerosene. electricity, liquefied petroleum gas, lubricants, warieS, natural gas,
Notes: Historical values are through i 986. Total may not equal sum of components oue
Sources: Historical data: Energy Information Adrninistration, Monthly Energy Review.
Stare Energy Price and Expenditure Report 1985. DOE/E1A-03760351: values for 1987
DACA287. 01/03,90.

and renewables.
to independent rounding.
DOE/E1A-0035(87/10):
are estimates. PC-AEO Run



Table C 1. Industrial Consumption and Price of Energy by Fuel: HIGH ()IL PRICE

Year Annual
Percent
Growth

. 1988 1989 1990 1995 21)00 2005 2010 1988 20I0

Consumption tQuadrillion Blul .

Distillate 1.32 ' 1.28 1.22 ' 1.25 1.27 1.28 1.33 0.0%

Liquefied Petroleum Gas 1.66. 1.69 1.72 1.83 . 2.13 2.25 2.44 I.S.

Petrochemica! Feedstocks 0.94 . 0,93 . 0.93 • I .05 I .20 1.31 -1.45 2.(Y3-

Residual Fuel 0.67 0.59 0.53 0.45 0.43 0.41 0.43- -2.0%

Natural Gatti' .7 71 8.14 8.49 9.01 9.52 9.29 .9. I 0.8%

Metallurgical Coal _ 1.08 , 1..04 1 07 1.10' 1.02 0.94 0.87 -ID%

.Stearn Coal 1.69 1.69 1.69 1.72 1.78 2.21 2.41 1.6%
Electricity 3.07 3.07 3_02 3:39 '„3.99 4.39 4.96 2.2%
RenewahIes • 1.43 2.45 2.46 2.94 3.45, 3.95 4.44 2.8%
Other ' . • 4.(11. 3.98 4.15 4.09 4.10 . 4.09 4.12 0.1%
Total  24.57 ' 24.86 25.26 26.84 28.90 30.10 31.63 1.2%

Prices I. 0019 dollars pei; mitlion Btu)
Distillate
Liquefied Petroleum Gas

Residual Fuel '
Natural Gas

Metallurgical Coal
Steam Cri.1
Hydroelectric Power
Electricity

4.36 • -i.53 4,79 5.95 7.26 8.61 9.63 3.79<
5.43 . 5.35 5.95 6.48 6.83 8.48 10.04 2.8%

' 2 22. 2.53 2.85 4.05 5.43 6.80 7.75 -.-5.9%
2.97 2.93 3.26 3.39 4.32 5_36 6.65. 3.79i

1.85 1.84 1:84 1.90 1:99 2.10 2.22 0.8%
-1.56 1.55 . 1.55 1'.61 1.69 1.80 1.90 0.9%
12)0 12.83 12.83 12.83 12.83 12.83 12.83 0.0%

'1438 14.08 14.21 13.75 14.31 14.95 15.52 0.3%

Includes:kerosene. liquefied petroleum gas._ luhncants. waces. motor gasoline, and hydropower.
Notes.: Hi stOrical values are through 1986. Total may not equal sum of components due to independent rounding.
Sources!' Historical data: Energy Information• Administration; Monthly Energy lietiew, DOE/E1A0035187/101;
rarP Energ. Prz,. r.und Elpentloure Report 10S5. DOEIEltk-0376485)-: yalues for 1987 are estimates. PC-AEO.Run
PACA287. 01,103,90
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Appendix D

Low Growth Case Forecasts

• Resource Prices, Economic
Growth, and Energy Efficiency

• Total Energy Supply,
Disposition, and Prices

• Petroleum Supply, Disposition,
and Prices

• Natural Gas Supply, Disposition,
and Prices

• Coal Supply, Disposition,
and Prices

Electricity Supply, Disposition,
and Prices

• Electricity Generating Capability

• Residential Consumption and
Price of Energy by Fuel

Commercial Consumption and
Price of Energy by Fuel

• Transportation Consumption and
Price of Energy by Fuel

• Industrial Consumption and
Price of Energy by Fuel



Table D1. Resource Prices, Economic Growth, ancf Energy Efficiency: LOW GROWTH

Prices
World Oil Price '
11989 dollars r.:1( barrel)

Dor":::: 'Natural Gas Wellhead
i1989 dollars per 1,000 cubic feet)

Dornestic Coal Minemouth
(1989 dollars per short ton)

Economic Indicators °

Real Gross National Product
tbill ion 1982 dollars)

Percentage Change from Prior Year

GNP Implicit Price Deflator
I index 1982=1000)

Percentage Change from Prior Year

Real Disposable Personal InCome

Year Annual
Percent
Growth

• 1988 1989 1990 1995 2000 2005 2010 1988-2010

15.27 17.70' 16.80 20.40 27.80 32.90 36.90

1.76 1.78 1.79 1.93 2.86 3.61 4.57

23.02 • 23:15 22.78 22.67 23.90 . 25.11 26.58

4,024 4,123 4,127 4,585 5,088 5,654 6,297
4.4% 2.5% 0.1% 2.8% 1.7% 2:4% 1.9%

1'113 1.265 1.326 1.791 2.352 3.045 3.947
.3.3% 4.3% 4.8% 5.3% 5.790 " 5.0% 5.5%

4.4%

0.7%

5.5%
.

(billion 1982 dollars) 2.793 2,890. 2.871 3,122 3,407 3,719 4,110 , 1.8%
Percentage Change from Prior Year .. 4:3% 3.c% -0.7% 2.1% '...1.5% 2.1% 1.8%

Index of Manufacturing Production
(index 1982=1.000) 1.219 ., 1.233 1:199 1.382 „1.576 1.752 1.975' 2.2%
Percentage Change from Prior Year 5.0% 11 % -2.8% 3.1% 2.2% 2.4% 2.6%

Energy Efficiency ' • .
lthousand Btu per 1982 dollar of (:NP)
Oil & Gas Use 13.12 12.81 1174 12.11. 11.46 10.51 9.57 1.4%
Electncity Use 2.19 2.16 .2.19 2.24. • 2.27 2.24 2.21. 0.0%
Total Energy Use 20.72 -20.38 20.40 19.59 18.62: 17.55' 16.52 -1,0%

Cost of imported crude oil to U.S. refiners.
Seasonally adjusted zt annual rates.,

Sources: Energy Information Adminisiration (EIA). Monthly Energy Review. DOE/E1A-0035189/07); EIA, Petro-
. eum .W urketing Month/y.DOE/EIA-0380(89107): U.S. Department of Commerce tDoC), Bureau of Econoinic
Analysis, Survey r jCurrenr Bu.siness. July 1989; DoC. Office of BusineSs Analysis; PC-AEO Run ADGQ317,
01/03M).

.... ..... AI AA ••••A! rttaelinealr 1 Gan



Table D2. Total Energy Supply, DiSposition, and Prices: LOW GROWTH

Supply and Disposition 1988 1989 1990

Year

1995 2000 2005

Annual
Percent
Growth

2010 mts.201()

Energy Summary (Quadrillion Btu)
Primary Production
Petroleum 19.5 18.5 17,9 16.0 15.0 13.9 12.7 -1.9%
Natural Gas 17.5 17.4. 17.4 18.6 20.2 20.2 19.7 0.5%
Coal 20.7 21.2 21.4 23.1 24.8 27.6 31.4 1.9%
Nuclear Power 5.7 5.6 5.9 6.1 6.2 6.5 6.5 0.6%
Renewable Energy' 6.0 6.5 6.8 7.7 8.3 9.2 10.1 2.4%
Total Production 69.4 69.1 69.4 71.4 74.6 773 80.4 0.7%

Net imports
Petroleum (including SPR) 13.9 15.0 15.5 18.5 20.0 22.2 24.6 2.6%
Natural Gas 1.2 1.3 1.4 2.0 2.4 2.7 2.7 3.6%
Coal/Other (- indicates export) ° • -2.1 -2.2 -2.1 -1.9 -2.1 -2.4 -3.0 1.7%
Total Net Imports 13.1 14.1 14.8 18.6 203 22.5 24.2 2.8%

Consumption
Petroleum Products 34.2 34.0 33.8 35.1 36.0 37.0 38.4 0.5%
Natural Gas 18.6 18.8 18.8 20.4 22.3 22.4 21.8 0.7%
Coal 18.8 19.0 18.8 20.5 21.7 24.0 27.0 1.7%
Nuclear Power 5.7 5.6 5.9 6.1 6.2 6.5 6.5 0.6%
Renewable Energy/Other' 6.1 6.6 6.9 7:7 8.5 9.4 10.3 2.4%
Total Consumption 83.4 84.0 84.2 898 948 99.2 104.0 1.0%
Discrepancy -0.9 -0.8 , 0.0 0.1 0.1 0.5 0.6

Er.d-Use Prices (1989 dollars per. million Btu)
Residential
Heating Oil 6.05 6.20 6.07 6.91 8.07 9.05 9.82 2.2%
Natural Gas 5.53 ,..- 5.49 5.38 .5.70 6.60 7.33 8.25 1.8%
Electricity

lndustrial
22.86 22.41 22.04 21.55 21.92 2142 22.85 0.0%

Residual Fuel Oil 2.22 2.46 2.48 3.15 4.42 5.28 5.95 4.6%
Natural Gas 2.97 2.89 2.98 3.05 3.99 4.71 5.60 2.9%

Transportation
Motor Gasoline 8.03 . 8.51 8.33 8.23 9.79 10.73 11.45 1.6%
Diesel Oil 6.84 6.95 6.65 7.47 8.62 9.59 10.35 1.9%

Electric Utilities
Coal 1.54 1.4.6 1.47 1.56 1.64 1.72 1.80 0.7%
Heavy Oil , 2.52 2.78- 2.73 3.43 4.65 5.50 6.19 4.2%.
Natural Gas 2.36 2.36 2.38 2.60 3.46 4_18 4.95 3.4%

Includes utility and nonutility generation of hydroelectric power; geothermal. wood, waste, wind. photovoltaic.
and solar thermal sources for electricity generation: arid renewables consumed for non-electric purposes.
Includes coal. net coal coke impons. and net electricity imports (fuel input equivalent).
Same as footnote a.'plus net electricity imports and net coal coke imports, and minus biofuels for transportation.
Includes 3.1 quadrillion Btus of renewable energy in 19/08 that are not reported in E1A's Monthly Energy Review.
A balancing item. Includes stock changes. unaccounted for supply. losses. and gains.

SPR: Strategic Petroleum Reserve.
Sources: Energy Information Administration (EIA). Monthly Energy Review, DOEJEIA-0035(89/071; EIA, Office
of Coal. Nuclear. Electric & Alternate Fuels: PC-AEO Run ADGQ3I7. 01/03/90.
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Table D3. .Petroleum Supply, Disposition, and Prices: LOW GROWTH
(Quantities in Million Barrels per Day)

Year Annual
Percent

Growth

1988 1989 1990 1995 2000 2005 2010 ivxm.2olo

Petroleum Production

Crude Oil 8.14 7.67 7.37 6.40 5.86 5.35 4.78 -2.4'4

.Alaska 7.02 1.87 1.84 1.28 0.96 0.65 0.46 -6.5%

Lower 48 States 6.12 5.79 5.54 5.12 4.90 4.70' . 4.33 • ..•1.6%

Natural Gas Liquids .1.62 1.60 • 1.61 1.74  1.89 1.89 1.84 • 0.6%

, Other ' 0.71 0.70. 0.71 0.77 0.87 1.00 1.14 2.2%

Total Produciion • . 10.47 9.97 9.70 . 8.91 -8.63 8.23 7.77 .13%

Net Imports lincluding SPRI
Crude Oil 4.95 5.65 5.72 7.04 7.74 8.67 9.81 3.2'4.

Refined Products 1.63 . 1.44 1.59 1.71 1.75 1.79 1.83 0,5%

Total Net Imports 6.59 7.09 731 8,75 9.49 10.46 11.64 , 2.6%

Nee Slorage Withdrawals b

Crude Oil andProducts (excl. SPRI 0.08 0.05 0.01 -0:01 0.00 -0.03 -0.02

SPR Fill Rate t•i • -0.05 -0.06 -0.05 -0.05 0.00 0.00 " 0.00 '

Petroleum Product Supplied . . ,
Motor Gasoline • 7.34 7.34 7.35 7.52 7.73 7.99 8.36 0.6%

Jei Fuel I .45 1.47 1.46 1.53  1.60
.
1_67 1.77 0.9%

Distillate Fuel ., 3.12 3.11 3.10 . 3.14 3.21 3.29 3.43 0.49.

Residual Fuel 1.38 1.30 1'.12 1.36 1.36 1.32 1.25 -0.4%

Liquefied Petroleum Gases 1.66 1.69 1.72 , 1.77 1.91 2_00 2.11 1.1'4

Other ' 2.34 2.30 2.35 2.41 , 2:46 2.53 ' 2.62 0.5%.

Total Products Supplied 17.28
Unaccounted for' 0.20

.17.21
0.17

17.11,
 0.14

17.74
0.15

 18.27

0.15

18.81

0.15
19.54 0.6%
0.15

World Oil Price
11989 dollars per barrel, 1517 17.70 16.84) 20.40 27.80 32.90 36.90 4.1-7e

End-Use Prices 11989 dollars per gallon.)
Motor Gasoline (incl. lax • 1.00 1.06 • 1.04 1.03 I .22 1.34  1.43 1.6%

Propane 0.54 0.53 0.54 0.52 0.55 0.61 0.69 1.19c

Jet Fuel 0.53 0.56 0.54 0.66 0.84 0,98 1.10 3.49r

No. 2 Heating Oil • . 0.84 0.86 0.84 • 0.96 1.12 .1.25 1.16 7.2%

Residual Fuel idollars per barrel; 14.65 16.29 16.15 20.65 28.42 33.71 37.90 ,4.4%

Includes refinery processing gain. and other hydrocarbons and alcohol.
A negaiive 1-1 result represents an increase to inventories and a decrease to total supply.
Includes crude oil supplied as product. unfiniShed oils. and all other finished petroleum produCts not noted.here.
A balancing item. unaccounted for cnide oil supply.
Cost of imported crud- oil to U.S. refiners.

SPR: Strategic Petroleum Reserve:.
Sources: EnPrgy Information Administration IE1AL.tifunrhlr Etrery, Re‘teA. DOE/EIA -0035( 89(07 ): ELA. Petro-

leum Narkennv ‘4,,nrhly. DOE/EIA -0380( A9/07 PC-AEO Run 'A DGQ317. 01/03/90.

7M Enl!gy Informallon AdmInIstrallon, Annual Energy OullooA 1990
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Table D4. Natural Gas Supply, Disposition, and Prices: LOW GROWTH
(Quantities in Trillion Cubic Feet)

1988 1989 1990

Year

1995 2000 2005

Annual

Percent
Growth

2010 (9mit-2(oo

Natural (;as Productiln

Dn Gas Production 16.99 16.84 16.84 18.06 19.61 19.55 49.12 0.5%

Supplemental Gas 0.10 0.16 0.18 0.11 0.11 0.15 0.17 2.4%

Net Imports 1.22 1.26 1.43 1.98 2.36 2.66 2.66 3.6%

Net Slorage Withdrawals 0.06 0.04 0.01 9.00 0.00 0.00 0.00

Consumption by Sector
Residential 4.63 4.64 4.78 4.68 4.64 4.59 4.54 -0.1%
Comrnercial 2.67 2.62 2.66 2.67 2.60 2.58 2.57 -0.2%

Industrial 6.38 6.64 6.54 6.90 6.88 6.75 6.66 0.2%

Electric Utilities 2.64 2.65 2.53 3.68 5.42 5.75 5.42 3.3%
Lease and Plant Fuel 1.10 1.14 1.12 1.26 1.37 1.37 1.34 0.9%

Pipeline Fuel 0.61 0.58 0.63 0.63 0.69 0.68 0,67 0.4%

Total Consumption 18.03 16.28 18.26 19.82 21.60 21.73 21.19 0.756

Unaccounted for ' 0.34 0.03 0.20• 0.32 0.49 0.64 0.76

Aserage Wellhead Price
11989 dollars per 1,000 cubic feet) 1.76 1.78 1.79 1.93 2.86 3.61 4.57 4.4%

nd-Cse Prices 11989 dollars per 1.000 cubic feet1
Residential 5.70 5.66 5.54 5.88.'" 6.81 7.55 8.50 I .8%
Commercial 4.83 4.78 4,81 5.01 .5.95 6.70 7.65 2.1%

Industrial 3.06 2.98 3.08 3.15 4.11 4.86 5.77 2.9%

Electric Utilities 2.43 2.44 2.45 2.68 3.56 4.31 5.11 3.4%

As erage to All Sectors 4.00 3.93 3.97 4.04 4.84 5.57 6.48 2.29r

includes sy-nthetic natural gas (results from the manufacture, conversion. or reforming of petroleum and coal
hydrcarb.msi. and propane•air mixtures. -

Includes netsvithdrawals of dry natural gas (rom underground storage and liquefied natural gas: A negative (-0
resuli repre•ents an increase to inventories and a decrease to total supply. A positive result represents a Uithdrawal
from ins eniories and an increase to total supply.

A halancing item, the sum of production. net imports• and net storage withdrawals rninus total consumption.
Weighted as erage price. Weights used areconsumplion values by sector. excluding lease and plant fuel and

pipeline use.

.Sources: Energy Information Administration I EIA Eneryy Review. DOE/E1A-0035189/071. EIA. Nururul
Monthly. DOE/MA-0130i 89/07 Elecrric Power Monthly, DOE/EIA-0226189/071: PC-AEO Run

AlXic/117. 01/113/90.
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Table D5. COal Supply, Disposition, and Prices: LOW GROWTH'
iQuantities in Million Short Tons)

1988 1989 I 990

Year

'1995 2000 2005

Annual
Percent
Growth

2010 mot 20to

•

Coal Production ' 950 969 982  1,066 1,148 1,276 1,452 1.9%

Net Imports i- indicates exports) -93 -95 -92 -89 -106 -122 -149 2.25tr
Imports 2 2 2 5 8 10 12 8.2%
Eworts 95 97 95 94 '113 , 132  161 2.4%

Net Storage %ithdranals b 25 11 ' -2 .3 -5 -7

Consumption by Sector

Residential/Commercial 7 6 6; ' 6 5 5 . ' 4 -2.69
Industrial -
Coke Plants 42 41 40 41 38 r 35 32 -1.2%
Other Industrial 76 7b 76 77 78 85 • 104 I.4%

Electric Utilities 758 757 766 850 917 1025'
,

1156 1.9%

Total Consumption 883 880 888 • 974 1,039 1,149- 1,296 1.8%

Discrepancy ' 0 0 0 0 -. 0

Average Minemouth Price
(1989 dollar. per short tonld' 23.02 23.15 22.78 22.67 23.90 25:1 I , 26.58 0.7%

nd•Cse Prices 11989-dollars per short ton)

Residential/Commercial r • 49.57 48.76 48.65 50.24 52.71, 54.94 57.29 0.7%
Coke Plants . 49.74 49.32 49.26 50.27 52.84 55.10 57.65 0,7%
Other Industrial 34.86 34.39 34.39 34.82 36.40 37.82 39.48 0.6%
Electric Utilities 31.98 30.76 31.54 32.34 33.82 35.35 37.09 0.7%

Average to All Sectors 33.22 32.06 32.70 33.40 34.81 36.21 37.86 0.6%

Includes anthracite. hituminous.coal. and lignite.
From all stocks held by industnal'plants,.coke plants, electnc utilities, and producers/distnbutors. A negalive (-)

esult represents an irwrease to inventories. A positive result represents a withdrawal from inventories.
' A balancing item: the sum of production, net imports, and net storage withdrawals minus total consumption.

Free-on-board price.
' Weighted average prices. )!:eights used are consumption va!ues by sector.
Sources Energy Information Administration tElAt, Monrhly Energy Review, DOE/EIA-0035049/07): EIA. Quar-
terly Cekil Rep,,rr. DOE/E1A-0121189/2Q1: Coal Production 1988, DOE./EIA-0118(88): PC.AEO Run ADGQ317,

01/03,90. •
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Table D6. Electricity Supply, Disposition, and Prices: LOW GROWTH
(Generation in Billion Kilowatthours)

Year Annual
Percent
Growth

1988 1989 1990 1995 2000 2005 2010 19148-20io

Electric Utilities
Generation by Fuel Type
Coal 1.538 1.527 1.525 1,701 1,828 2.059 2.404 2.1c7(
Petroleurn 149 150 123 172 180 171 150 0.0%
Natural Gas 253 253 242 344 523 563 544 3.59r 
Nuclear Power 527 521 550 558 572 592 595 0.6%
Pumped/Other Storage ' -9 -9 •9 -10 -10 -11 •12 1.3%
Hydropower/Other 244 291 315 320 322 336 352 1.7%
Total Generation 2,702 2,734 2,746 3,085 3,415 3,711 4,033 1.8%

Net lmports 32 26 27 46 60 64 68 3.5%
Nonutility Purchases 69 74 88 128 188 235 282 6.6%
Electricity Sales by Sector
Residential 895 890 923 1.035 1,136 1.224 1,309 1.7%
Commercial/Other' 785 817 846 977 1.105 1,237 1.372 2.6%
Industnal 900 899 884 1.000 1,139 1,256 1,397 2.0%
Total Electricity Sales' 2,580 2,607 2,653 3,012 3,380 3,717 4,079 2.1%

Nonutilities
Generation by Fuel Type
Coal 28 31 34 36 . 45 66 91 5.5%
Petrolcum 4 5 5 5 6 7 • 8 2.6%
Natural Gas 76 84 98 108 130 140 151 3.2%
Other Fossil 12 12 13 13 14 15 I.0%
Pumped/Other Storage 0 0 0 0 0 -1 -2
Renewable Sources ' . 59. 60 61 90 123 156 189 5.5%
Total Generation ' 178 192 211 252 317 381 451 4.4%

Sales to Utilities 69 74 88 128 188 235 282 6.6%
Generation for Own Use 109 .118 123 124 129 146 169 2.1%

nd-Use Prices (1989 cents per kilowatthour)
Residential 7.80 7.65 7.52 7.35 7.48 7.65 7.80 0.11%
Commercial 7.26 7.10 6.98 6.79 6.91 7.09 7.24 0.0%
Industrial 4.91 4.80 4.72 4.42 4.54 4.73 4.88 0.0%
Aserage to All Sectors 6.62 6.49 6.41 6.19 6.30 6.47 6.61 0.0%

Includes hydroelectric purnped storage and. after 200(./. cotnpressed air and battery storage.
"Other- includes geotherrnal. iletrnicurrl coke. biomass, wood. waste, solar. and wind.
Includes transmission and distribution losses.
hher- includes sales of electricity to Government, railways, and street lighting authorities.

Total is lower by 171 billion kilowatthoars in 2010 because of demand side management programs.
Includes petroleum coke. waste heat. blast furmce gas, coke oven gas. and anthracite culm.

" Includes hydroelectric. biomass. genthermaL wood. non-fossil waste. solar. and wind.
Weighted as errage price, including transportation. Weights used are consumption values by ,,ector.

Sources: Energy Information Administration t E1A Mccnthly Enerto Review. DOETEIA-0035189/07): El A. Electric
Prcwer icfccnthly, DOE/E1A-0226189/07i: EIA.'OfFice of Coal. Nuclear. Electric & Alternate Fuels. PC-A EO Run
ADGQ317. 01/03/90.
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Table Ir. Electricity denerating Capability: LOW GROWTH,
I Million kik:watts)

1988 1989 1990

Year

1995 2000 2005

Annual
Percent
Growth

2010 lotx-2010

Electric Utility Capability
Net Summer Capability '
COal Steam ' 294.6 296.6 297.0 300,3 312.6 - 348,8 406.0 1.5%
Other fllitssil Steam 144.6 144.3 14,42 r I 3 7 . 0 130.5 123.8 120.1 ,0.8c4
Comhined Cycle ' 4,9 5.0 5.1 9.8 27.9 ' 35.3 42.5 10.3(4
Turbinti/DieNel . ' 44.5 45,9. ' 46.1 51.6 67.5 72.0 79.7 2.7%
Nuclear - 94.7 . 97.0 99.3 102.8 103.8 103.8- 99.7 0,29i
Pumped/Other Storage.' 17.0 17.0 17.0 19.5 19.5 . .21.0 22.5 1.3'4
F1 ,drocle,:triLiOttier ' , 77.6 77.7 77.9 79.1, '80.0 82.1, 84.6 0.47r
. Total Utility Capability- ' 677.9 683.4 686.6 700.2 741-8 786.8 . 855.1 1.1%
Cumulathe Planned .Additions`
Coal Steam • 0.0 2.0 3.0 10.5 15.9  16.9  17.2
Other Fossil Stearn 0.0 0.0 0.0 0.5 0.6 0.6  0.6
Combined CY ele ' 0.0 ' 0.0 0.1 ' 3.0 3.0 3.0
Turhine/Diesel 0.0 1.5 1.7 4-1 8.9  9.1 9.1
Nuclear , ,- 0.0 3.4 5.7 9.2 10.4 10,4 11.6
Pumped/Other Storage ' 0.Q 0.0 0.0 2.5 2.5, , 2.5 2.5
Hydroelectric/Other ' , 0,0 . 0.2 0.4 1.7 2.2 - 2.2

.
2.2

Total Planned Additions - • 0.0 7.1 11.0 31.2  43-5 44.7 .. 46.1
Cumulative Unplanned .Additions '
Coal Steam 0.0 0.0 0.0 - 0.0 13.0 51.7 112.2
Comhined Cycle - 0.0 0.0 'OM 2.4 20.0 27.3 . 34.5 '
Turbine/Diesel • 00 0.0 0.0 3,2 14.8 20.4 28.1
Nuclear 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0
Pumped/Other Storage ' 0.0 0.0 0.0 ' 0.0 0.0 15 3.0
ftidrorlectri!JOther ' - - 0.0  0.0 0.0  0.0 0.3 4.0 ' 7.9
Total Unplanned Additions 0.0 . 0.0 0.0 : 5.5 48.0! 104.9 185.8

Cumulative Retirements 'r 0.0 1.5 23 14.4 27.5 40.6  54.7 •

,Nonatility Capability
Coal . 5,1 6.0 6.8 7.6  9.3 13.8 19.0 5.9%
Natural Gas 12.2 13.9.  17.0 -19.6 23.7 . 25.6 • 27.8 '3.89r
Other Fossil ' , 4.0 4.2 4.5 . 4.7 5.2 5.8 6,5 '12'4
Renewable Soorces/Other ' 9.8 10.0 10.2 - 16.4  22.4 30.8 39.2 6.5'4
Total Nonutility Capability 31.5 34.1 38.5 48.3 - 60.6 76.1 92.5 5.0%

The steady llourly output that generating egUipment may supply to system load during sumrnerpeak demand.
Includes natural gas. oil. ar.d duakfired oil/natural gas combined cycle capability.
Includes hydroelectric pumped storage and. aker 2000. compressed air andbattery storage.
Includes geodierrnal..v. (pd. aste solar, and wind.
Cumulatke additions from December 31..1988,

Includes petroleum, petroleum coke, waste heat. hlast furnace gas, coke oven gas. and anthracite culrn.
Includes hydrelectric: hirtmass. geothermal. 'A nonfossil v.:isle. solar and wind. and pumped/other storage.

' Source, Energy Intormation Adrnintstration. Office of Coal. Nuclear. Electric & Altemate Fuels. PC-AEO Run
AfX1Q317. ril/01/titt
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Table D8. Residential Consumption and Price of Energy by Fuel: LOW GROWTH

1988 1989 1990

Year

1995 20(X) 2005

Annual
Percent
Growth

2010 i vss.2n in

Consumption (Quadrillion Btu)
Distillate IDA 1.02 1D3 0.82 0.70 0.63 0.58 -2.8%
Liquefied Peiroleum Gas 0.43 0.44 0.45 0.34 0.27 0.23 0.20 -3,5%
Natural Gas 4.77 4.78 4.92 4.83 4.78 4.74 4.68 -0.19c
Electricity 3.05 3.04 3.15 3:53 3.88 4.18 4.47 1.7%
Renewables 0.92 0.93 0.93 0.98 1.05 1.12 1.20 1.2%
Other ' 0.16 0.16 0.16 0.18 0.19 0.20 0.21 1.2%
Tcral 10.42 _10.37 10.64 10.67 10.88 11.10 11.33 0.4%

Prices (1989 dollars per million Blul
Distill. te . 6.05 6.20 6_07 6.91  8.07 , , 9.05 9.82 /./9i
Liquefied Petroleum Gas 8.81 8.57 8.85 K.72 ' 9.15 9.98 11.01 1.0e/r
Natural.Gas 5.53 5.49 . 5.38 5.70 6.60 7.33 8.25 1.8%
Electricity 22.86 22.41 22_04 21.55 21.9? '22.41 22.85 0.0%

Includes kerosene and steam coal.
Notes: Historical values are through 1986. Total may not equal sum of Components due to independent rounding.
Sources: Historical data: Energy Information Adrninistration. Monthly Energy Review. DOE/EA-0035(87/10);
State Energy Price and Expenditure Report 1985, DOEJEIA-0376(85); values for 1987 are estimates. PC-AEO Run
ADGQ317. 01/03/90.
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Table D9. Commercial Consumption and Price of Energy by .Fuei: LOW GROWTH

19KS 19149 l990

Yea!

' 1995 2000 7005 2010

Annual

Percent

Growth

Consumptinn (Quadrillion Btu)

• Distillate • - 0.62 - 0.59 0.59 0':52 0.44 0.39 0.37 -2.3"4

Natural Gas  2•75 . 2.70 2.75 '.75 2.Nt 2.66 2.65 41.'"i

•- .Elecirieity 2.66 2.77 2.K7 3i32 3.75. 4.2() 4.66 2.6'4

Other ' • 0.59  0.56 - 0.51 0:48 , 0.4.4 0.41 0.40 -1.K.-4-

Total ' • n.63 6.62 6.73 7.06 7.32 7.67 8.08 0.9f4.

• Prices (1989 dollars per million Blu)

Distillate - 4.73 4/45 4.75 5.'56 6.70 7.65 K.41 2.6"4

Niintral Gas ,- 4.69. 4.64 4.67 4.S6 5.77 6.50 7.42 2.1'.4

Electricity .21.26 20.K 20.46 19.89. 20.'6 V 7K '21 21 0.0%

1ncludes kenisene. monir gasoline. residual fuel. and renewable...

Notes: Historical i•alues are through 19/46. Total may not equal sum of components dueto independent rounding_

Sources: Historical data: Energy lnlorrn•iiion .Administration. Wrahly Eneryy Review. DOUE1A-0035t87/101:

,'crare Enervy Price and Eypenda'ure ?erker /9!(.5. DOETEIA-0376185): 'values for 1987 are eslimates. PC-AEO Run -

ADGQ317. 01/03MI•
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Table D10. Transportation Consumption and Price or Energy by Fuel: LOW GROWTH

1988 1989 1990

Year

1995 2000 2005

Annual
Percent
Growth

2011)   lvsm-2t)it)

Consumption Quadrillion Btu)
Distillate 3.53 3.60 3.65 3.94 4.22 4.49 4.82 1.4%
Jet Fuel 2.98 3.03 2.99 3.14 . 3.27 3.44 3.64 0.9%
Motor Gasoline 13.78 13,75 13.78 14.07 14,45 14.92 15.59 0.6%.
Residual Fuel 0.80 0.71 0.64 0.70 0.76 0.83 OM) 0.5%
Other ' 0.92 ' 0.89 0.95 0.96 1.05 1.07 1.08 0.7%
Total 22.02 21.97 22.01 22.81 23.75 24:75 26.03 0.8%

Prices 11989 dollars per million Btu)
Distillate 6.84 6.95 6.65 7.47 8.62 9.59 10.35 1 9%
Jet Fuel 3.96 4.21 4.01 4.94 6.24 7.33 8.19 3 4%
5.1otor Gasoline 8.03 8.51 8.33 8.23 9,79 10.73 11.45 1 6%
Residual Fuel 2.10 2.33 2.35 3.02 4.29 5.14 5,82 4 7C)

Includes kerosene. electricity, liquefied petroleum gas, lubricants. waxes, natural gas.
'Votes: Histoncal values are through 1986. Total rnay not equal sum of components due
Sources: Histoncal data: Energy Information Administration. Monthly Energy Review.
Slate Energy Prtre and Expenditure Report 1985. DOE./EIA-0376185): values for 1987
ADGQ317. 01/03/90.

and renewahles.
to independent rounding.
DOE/E1A.00351 87/10
are estimates. PC-AEO Run
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Table DI I. Industrial Consumption and Price of Energy by Fuel: LOW GROWTH

Yiar

1988 1989 1990 1995 2000

Consump!ion (Quadrillion Btu)
• Distillate ' • • 1:32 1.28- 1'.22 11.30
Liquefied Petroleum Gas 1:66 1.69 1.72 1.91 2.16

Petrochemical. Feedstocks 0.94 0.93. 0.93 1.06 1.17
Residual Fuel 0.67 0.59 0.53 0.48 0.44
Natural Gas - 7.71 8.03 7.9C 8.41 8.51.

MetallurgicalCoal 1.08 1.04 1.07 ' 1.10 1.02,
Steam Coal 1.69 1:69 1.69 . 1.68 1.71

Electricity 3.07 3.07 3.02 3.41' • 3.89
RenewableS 2.45 2.46 2.94 3.45
Other

.2.43
.401 3.98 -• 4.15 4.14 . 4.10

Total 24:57 24.74 24.67 26.43 27.73

Prices (1989.dollars per million Btu) .'
D. • ilate . ' " ., 4.36 4.47 4.37 . 5.20 6.35 '

Licwfied Petroleum Gas . 5.43 5.27 5.45 . 5.40 5.83
.Residual Fuel 2.22 ', 2.46 2.48 3.15 4.42
Natural Gas 2.97 2.89 • 2.98 3.05 3.99
Metallurgical Coal 1.85 1.84 1.84 1.88 1.97
Steam Coal  • 1.56 ' 1.55 1.55 1.59 1.67
Hydroelectric Power ' 12.83 12.83 12,83 12.83 12.83
Electricity ' 14.38 14.07 13.84 12.96 13.31

 2005

Annual
Percent

Growth

2010 Pos.20in

1.30 1.35 0.17r.
2.33 2.50 1.9%
1.27 "1.41 1.9%
0.43 0.44 - .9%.
8.37 8.24 0.3%
0.94 0.87 -1.0%
1.83 2,25 -1.3%

4.28 4.77 2.0%

3.95 . 4,44 2.8%
4.11 4.15 . 0.2%

28.81 30.42 1.0%

7.32 8.0,-) 2:8%

6.65 7.65 1.6%
5.28 5.95 4.6%
4.71 5.60 2.9%

2.06 2.15 0.7%

1.75 1.83 0.7%
12.83 12.83 0.0%
13.85 14.31  0.0%

Includes liquefied petroleum gas. lubriCants, waxes, motor gasoline, and hydropower.
Notes: Historical values are through 1986. Total may not equal sum of components due to independent rounding.

Sources:. Historical data: Energy Information Administration, Monthly Energy qex.iew, DOE/EIA-0037(871101:
State Energy Pre( e and Expenditure Report 1985. DOE/DA-0376(85). values for 1987 are estimates. PC-AEO Run
ADGQ317. 01/0300. .



Appendix E

High Growth Case Forecasts

• Resource Prices, Economic
Growth, and Energy Efficiency

• Total Energy Supply,
Disposition, and rrices

• Petroleum Supply, Disposition,
and Prices

• Natural Gas Supply, Disposition,
and Prices

• Coal Supply, Disposition,
and Prices

• Electricity Supply, Disposition,
and Prices

• Electricity Generating Capability

• Residential Consumption and
Price of Energy by Fuel

• Commercial Consumption and
Price of Energy by Fuel

• Transportation Consumption and
Price of Energy by Fuel

• industrial Consumption and
Price of Energy by Fuel



Table E1. Resource Prices, Economic GrOwth. and Energy Efficiency: HIGH GROWTH

1988 1989 1990

Year

1995 2000 2005 2010

Annual
Percent
Grovah
1988.2010

Prices
World Oil Price '
11989 dollars per barreli 17.70 16.80 20.40 27.80 32.90 36790 4.1%.15.27
Domestic Natural Gas Wellhead
(1989 dollars per 1.000 cubic feet) 1.76 1.78. 1.82 2.56 3.78 .4.87 .6.09 5.8%
Domestic Coal Minemouth ,
(1989 dollars per short ton) - 23.02 - 23.00 22.90 24.20 25.67 27.72 29.76 1.2%

Economic Indicators

Real Gross National Product
billion 1982 dollars) 4.024 4.156 4,301 4.985 5.697 6.514 • .7331 2.8%

Percentage Change from Prior Year 4.4% 3.3% 3.5% 3.49r 2.3% 2.7% 2.2%

GNP Implicit Price Deflator •
(index 1982=1.0001 I .213 1.265 1.309 1.503 1.85 i 2.262 2.853 4.0%

• Percentage Change from Prior Year 3.3% 4.3% 3.5% 4.0% 4.3%. 4.4% 4.9%

Real Disposable Personal Income -
(billion'1982 dollars) 2.793 .2.914 2.998 3.332. 3,718 4.143 4.617 2.3%
Percentace Charige from Prior Year 4 3%

index of ManufaCturing Production
(index 1982=1.000) 1.219

4.39c

1.254

2.9qc

1.315

2.64c

1.558

1.9%

1.852

2.3%

.2.164

2.0%

2.502 3.3%
Percentage Change from Prior Year 5.0% 2.9% .4.8% 3.6% Y 371% 3.1% • 3.2%.

Energy Efficiency
(thousand Btu per 19S2 dollar or GNI')
Oil & Gas Use 13.12 12.78 12.68 11.84 I1.10 9.93 8.97 -1.7%
Electncity Use 2.19 2.15 2.16 2.16 2.16 2.12 2.11 -0.2%
Total Energy Use 20.72 20.29 20.09 • 18.79 17.57 16.31 15.36 -1:3%

Cost of imported crude oil to US, refiners.
• . Seasonally adjusted at annual rates.
Sources: Energy Information Administration I ELA ). Monthly Energy Review. DOEJEIA-0035(89/07); EIA, Petro-

' leuin Marketing Monthly .DOEIEI A-038000/07 t: U.S. Department of Commerce (DoC)..Bureau of Economic
Analysis. Survey of Current Business. July 1989: DoC. Office of Business Analysis: PC-AEO kun ACDY831,
01/03/90.
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Table E2. Total Eneriy SuPply, Disposition, and Prices: HIGH GROWTH

Supply and Disposition 1988 1989 1990

Year

1995 2000 2005 2010

Annual

Percent
Ciross th

Energy Summary (Quadrillion Btu)
Primary Production •

Petroleum 19.5 18.5 17.9 16.1 15.2 14.1 12,8 -1.9,4

Natural Gas 17.5 17.5 18.1 20.1 22.3 22.1 20.9 0.8'4

Coal 20.7 21.3 21.7 24.1 26.4 31.7 38.0 2.8%

Nuclear Powcr 5.7 5.6 5.9 6.1 6.1 6.5 6.5 0.6r4
Renewable Energy' 6.0 6.5 6.8 7.7 8,3 9.1 10. 2.4'4

Total Production 69.4 69.4 70.4 74.0 78:4 83.6 88.3 1.1%

Net Imports
Petroleum (including SPR) 13.9 15.5 16.8 201 22_1 24.8 28.1 3.244
Natural Gas 1.2 1.3 1.4 2.1 2.8 3.1 3.2 4.5'4

Coal/Other I- indicates exportl ° -2.1 -2.2 -2.1 -2.6 .-3.3 -4.7 -6.5 5.3(4
Total Net Imports 13.1 14.5 16.1 19.6 21.6 23.1 24.8 3.0%

Consumption

Petroleum Products 34.2 34.1. 35.0 36.9 38.4 39.8 42.0 0.9(4

Natural Gas 18.6 19.0 19.6 22.1 24.8 . 24.9 2.i.7 1.1'4

Coal 18.8 19.0 19.1 20.8 22.1 25.8 30.1 2.29.

Nuclear Power 5.7 5.6 5.9 6.1 6.2 6.5 6.5 0.6%

• Renewable Energy/Other' 6.1 6.6 6.9 7.7 8.5 9.4 10.3 1.4'4

Total Consumption 83.4 84.3 86.4 93.7 100.1 106.3 112.6 1.4%

Discrepancy -0.9. -0.4 0.0 '41 0.0 0.5 0.5

End-Use Prices (1989 dollars per million Btu)
Residential •

Heating Oil 6.05 6.20 6.15 7.04 8.32 9.37 10.24 2.4,4

Natural Gas 5.53 5.49 5.45 6.31 7.49 8.55 9.72 2.644
Electnctty 22.86 22.41 22.33 23.30 24.26 25:11 25.30 0.50,

Industrial
Residual Fuel Oil 2.22 .2.46 2.51 3.45 4,73 5.52 6.24 4)8%

Natural Gas 2.97 2.89 3.02 3.67 4 88 5.94. 7.07 4.0'4

Transportation
Motor Gasoline 8.03 8.51 8.44 9.52 10.98 11.81 '12.43 2.0%

Diesel Oil 6.84 6.95 6.73 7.60 8.87 9.92 10.78 2.1.'4

Electric Utilities
Coal 1.5.4 1.46 1.47 1.61 1.68 1.78 1.88 0.9q
Heavy Oil 2.52 2.78 2.77 3.60 4.82 5.62 6.38 4.3,4

Natural Gas 2.36 2.36 2.41 3.19 4.35 5.41 6,44 4.7",,,

lncludes utility and nonutility generation of hydroelectric power. geothermal. wrx0d. aste. wind. photovoltaic.

4.• and solar thermal sources for electnctiy generation: and renewabies consumed for non-electric purposes.

lricludes coal. net coal coke imports. arid net electricity imports. (fuel input equivalent).

= Same as footnote a. plus net electricity irni.• orts and net coal coke imports. and rninus biofuels for transportation.

" Includes 3.1 quadrillion Btus of renewable energy in 1988 that are not reported in EIA's M,,nriily 1.:nerv Retiew.

' A balancing item. Includes stock changes. unaccounted for supply. losses. and gains.

SPR: Ltrategic Petroleum Reserve.
Sources: Energy lnformation Administration IE1A). Monrig Enerey Review. DOE/EIA-0035t 89/07)1 EIA. Office
of Coal. Nuclear. Electric & Alternate Fuels: PC-AEO Run ACDY831. 01/03/90. .



Table E3. Petroleum Supply, Disposition, and Prices: HIGH (;ROWTH
(Quantiiies in Million Barrels per Day)

1988 1989 1990

Year

1995 2()00 2005 2010

Annual

Percent
Growth

190-2010

Petroleum Production
Cnide Oil • 8.14 7.67 7.37 6.40 5.86 5,35 4.78 .2.49r

Alaska 2.02 1.87 1.84 1.28 0.96 0.65 0.46

Lower 48 States 6.12 5.79 5.54 " 5.12 4.90 4.70 , • 4.33 -1.6%

Natural Gas Liquids-. - 1.62 1.60, 1.62 I .81 2,03 2.01 I .89 0.79.

Other ' 0.71 0.7 I 0.74 0.82 0.93 1.06 1.23 2.5%.
Total Production . 10.47 9.97 9.73 • 9.03 8.81 8:41 7.90 •1.3%

Net Imports•lincluding SPR
Crude Oil • 4.95 5.74 6.15 7.59 8.47 9.62 11.15 3.8%

Refined Products 1.63 1.57 ' 1.75 • 1.91 1.98 2.01. 2.13 r 1.2%

Total Net Imports 6.59 7.31 7.90 • 930 10.45 11.63 , 13.28 3.2%

Net Storage Withdrawals °

Chide Oil and Products (excl. SPR) 0.08 -0.11 -0.01 0.05 0.06 0.03 0.02 75.6%
SPR Fill Rate (-) -0.05 -0.06 -0.05 -0.05' 0.00 0.00 0.00

Petroleum Product Supplied
Motor Gasoline • 7.34 7.35 7_47 7.54 7 74 8.07 8.47 0.7%
Jet Fuel 1.48 1.54 1.72 1.87 2.04 2.20 I.Q.

Distillate Fuel 3.12 r 3.13 3.24 3.44 3.57 3.74 3.95 1.1%

Residual Fuel 1.38 L32 1.26 1.55 1,60 1.44 1.56 0.6%
Liquefied Petroleum Gases 1.66 1.70 1.81 1.94 2.14 2.28 2.40 1.7%

Other 2.34 2.30 2.39 2.47 2.55 2.66 2.77 0.8%
Total Products Stipplied 17.28

Unaccounted for° 0.20
17.28
0.17

17.70

0.14

18.67,,,

0.15

19.47

0.15

20.23

0.15

'21.36

0.15

1.0%

World OiI Price '
(1989 dollars per barrel) 15.27 17.70 16.80 20.40 27.80 32.90 36.90 4.1%

End•Use Prices (1989 dollars per gallon)

Motor GasOline (incl. tax) ' 1.00 1.06 I .06 1.19 1.37 1.48 1.56 2.0%

Propane 0.54 0.53 :0.55 (1.54 0.58 .0.67 0.78 1.7%.
Jet Fuel 0.53 0.56 0.54 0.68 0.87 1,02 :1.15 3.6%
No. 2 Heating Oil 0.84 0.86 0.85 . 0.98 1.15 1.30 '1.42 2.47c
Residual Fuel (dollars per barrel) 14.65 .- 16.29 16,36 21.81 29.59 34.41 39 05 4.6%

Includes refinery processing gain, and other hydrocarbons and alcohol.

A negative I-) result represents an increase to inventones and a decreise to total supply.
- Includes crude oil supplied as product. unfinished ci; Is, and all other finished petroleum products not noted here. .

A balancing item: unaccounied for crude oil supply.

Cost of imported crude oil to U.S. refiners.
SPR: Strategic Petroleum Reserve.
Sources: Energy Information Administration (EIA). Mont'hly Energy Review, DOE/E1A-0035(89/07); E1A. Petro-
(eum Marketing Monthly, DOE/EIA-0380189/07): PC-AEO Run ACDY831, 0013/90..



Table E4. Natural Gas Supply, Disposition, and Prices: HIGH GROWTH
(Quantities in Trillion Cubic Feet)

 411111111

1988 1989 1990

Year

1995 2000 2005 2010

Annual
Percent
Growth
1988-2010

Natural Gas Production
Dry Gas Production 16.99 16.98 17.60 19.52 21.62 21.44 20 27 0.8%
Supplemental Gas 0.10 0.16 0.18 0.15 0.17 0.23 0.30 5.19i

Net, imports 1.22 1.26 1.43 2.11 2.81 3.14 3.24 4.5%

titt Slorage Withdrawals' 0.06 0.04 0.01 0.00 0.00 0.00 0.00

Consumption by Sector
Residential 4.63 4.64 4.78 4.69 4.70 4.69 4.67 0.09E
Commercial 2.67 2.62 2.66 2.64 2.57 2.54 2.53 -0.29E
Industrial 6.38 6.74 7.03 7.53 7.73 7.74 7.79 0.99E
Electric Utihties 2.64 2.66 2.66 4.53 6.79 6.88 5.88 3.79E
Lease arid Plant Fuel 1.10 1.16 1.21 1.37 1.51 1.50 1.42 1.29c
Pipeline Fuel 0.61 0.59 0.68 0.68 0.76 0.75 0.71 0.79E

Total Consumption 18.03 18.41 19.01 21.44 24.06 24.11 2.3.00 1.19fo

Unaccounted for 0.34 0.03 0.20 0.34 0.54 0.70 0.81

A s erage Wellhead Price
i 1989 dollars per 1,000 cubic feet) 1.76 1.78

nd-Use Prices 11989 dollars per 1,000 cubic feet)

1.82 2.56 3.78 4.87 6.09 5.8%

Residential 5.70 5.66 5.62 6.50 7.73 8.81 10.02 2.69E
Commercial 4.83 4.78 4.88 5.64 6.87 7.96 9.17 3.0%
Industrial 3.06 2.98 3.12 3.78 ' 5.03 r 6.12 ' 7.29 4.0%
Electric Utilities 2.43 2.44 2.48 3.29 4.49 5.58 6.64 4.74r

Aserage to All Sectors 4.00 3.92 3.99 4.58 . 5.66 6.74 7.95 3.2%

Includes synthetic natural gas (results from the manufacture. conversion. or re(orming of petroleum and coal
hydrocarbons,. and propane-air mixtures.
' Includes net withdrawals of dry natural gas undzrground storage and liquefied natural gas. A negative I-)
result represents an increase to inventories and a decrease to total supply. A positive result represents a withdrawal
from inventories and an increase to total supply.
- A balancing item, the sum of production. net imports. and net storage withdrawals minus total consurnption.
° Weighted average price. Weights used are consumption values by sector, excluding leaseand plant fuel and
pipeline use. •
Sources: Energy Information Administration (EIA). Monthly Energy Review, DOEJEIA-0033(19/07); EIA. Natural
Ga5 Monthly, DOETE1A-0 30t 89/07 Electric Power Monthly, DOERIA-0226(89/07); PC-AEO Run
ACDY83 I 01/03/90.
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Table E5. Coal Supply, Disposition, and Prices: HIGH GROWTH
(Quantities in Million Short Tons)

Year Annual
Percent
Growth

1988 1989 1990 1995 2000 2005 201.0 19iot-2olo

Coal Production • 950

Nei (mports I- indicates exports) •93
Imports 2
Expons 95

Net Storage Withdrawals •

Consumption by Sector

Residential/Commercial
Industrial
Coke Plants
Other Industrial

Electnc Utihties

Total Consumption

Discrepancy •1

is

7

42
76

758

Average Minemouth Price
1989 dollars per short toni°

883

23.02

Prices11989 dollars per short ton)

Residential/Commercial 49.57
Coke Plant!. 49.74
Other Industrial 34.86
Electric Utilities - 31.98

Average to All Sectors 33.22

1rrludes anthracite, bituminous coal. and lignitc.

975 994 1,106 1,212 1,453 1,736

-95 -92 •116 -151 -211 -280
2 ' 2 5 8 10 12
97 95 121 158 221 292

11 .1 -3 -7 -10

7 6 6 5 4

42 42 43 40 37 • 34
77 - 78- 82 87 97 120
760 774 856 927 1096 1288

886 900 988 1,09 1,235 1,446

5. 0 0 0. 0 0

23:00 22.90 24.20 25.67 .27.72 29.76

48.76 48.65 51.23 53.40 • 56.07 58.77
49.32 49.26 51.62 54.11., 57.13 6(i.21
34,39 34,40 36.07. 37.68 39.73 41.71
30.55' 30.33 33.28 34.61 36.62 .38.69

31.92 31.69 34.42 35.69 3735 3930

2.8%

5.1%
8.2%
5.2%

-2.6%

-0.9%
2.1%
2.49r

2.3%

1.2%

0.8%
0.9%
0.8%
0.9%

OS%

" from all stocks held by industrial plants, coke plants. electric utilities, and producers/distributors. A negative (-)
result represents an increase to inventories. A positive result represents? withdrawal from inventories.
A balancing item: the sum of production, net imports. and nct storage withdrawals minus total consumption.

° Free-on-board price.
Weighted average prices. Weights used are consumption values by sector.

Sources: Energy Information Administration (EIA.), Monthly Errerky Review, DOE/E1A-0035(89/07); E1A. 'Qudr-
terly Coal Report,•DOEIEIA-0121(89/2Q). Coal ProductiOn 1988, DOE/EIA-Ol 18(88).. PC:AEO Run ACCiY83 I .
01103/90.
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Table E6. Electricity Supply, Disposition, and Prices: HIGH GROWTH
(Generation in Billion Kilowatthours)

Year Annual
Percent
Growth

1988 1989 1990 1995 2000 2005 2010 190 NW

Electric Utilities
Generation by Fuel Type
Coal 1,538 1.537 1.596 1.713 1,845 2.202 2,680 2.6%
Petroleum 149 152 138 201 214 174 191 1.19r 
Natural Gas 253 254 255 421 668 712 628 4.2%
Nuclear Power 527 521 550 558 572 592 595 0.69r
Pumped/Other Storage ' -9 -9 -9 -10 -10 -11 -12 1.3%
Hydropower/Other " 244 291 315 320 322 336 350 1.79r 
Total Generation ' 2,702 2,747 2,845 3,202 3,610 4,004 4,433 2.3%

Net Imports 32 26 27 46 60 64 68 3.5%
Nonutility Purchases 69 74 88 153 227 292 361 7.8%
Electricity Sales by Sector
Residential 895 891 932 1,059 1.177 1.287 1.397 2.0%
Commercial/Other° 785 819 860 996 1.137 1.289 1,449 2.8%-
Industrial 900 906 933 1.101 1,289 1.473 1.687 2.9%
Total Electricity Sales' 2,580 2,616 2,725 3,156 3,603 4.049 4,533 2.6%

Nonutilities .
Generation by Fuel Type
Coal 28 31 34 49 62 100 142 7.7%
Petroleum 4 5 5 7 8 10 11 3.5%
Naturai Gas 76 84 98 143 176 198 225 5.1%
Other Fossil ' 12 12 12 13 13 14 , 15 1.0%
PurnpedlOther Storage ' 0 0 0 0 0 -1 -2
Renewable Sources ' .5P- 60 61 90 123 156 189 5,5%
Total Generation' 178 192 211 301 383 476 580 5.6%

Sales to Utilities • 69 74 88 153 227 292 ' 361 7.8%
Generation for Own Use 109 118 123 148 156 184 219 3.2%

End-Use Prices (1989 cents per kilowatthour)
Residential 7.80 7.65 7.62 7.95 8.28 8.57 8.63 0,5%
Commercial 7 26 7.10 7.07 7.39 7.71 8.00 . 8.07 0.5%
Industrial . 4.91. 4.80 . 4.78 5.00 5.32 5.60 5.66 0.6%
Average to All Sectors ' 6.62 -6.49 6.47 6.74 7.04 . 7.31 7.34 0,5%

Includes hydroelectric pumped storage and, after 2(XX). compressed air and battery storage.
"Other." includes geothermal. petroleum coke. biomass, wood, waste, solar, and wind:
Includes transmission and distribution losses.

' "Other" includes sales of electricity to Government, railways, and street lighting authorities.
Total is lower by .171 billion kilowatthours in 2010 because of demand side management program.

' Includes petroleurn coke. waste heai..blast fumace gas. coke oven gas. and anthracite culm.
Includes hydroelectric. biomass. geothermal, wood. non-fossil waste. solar. and wind.
Weighted average price. including transportation. Weights used are consumption values by sector.

Sources: Energy Information Administration (EIA). Monthly Energy Review. DOE/EIA-0035(89/07); EIA. Electric
PoKer Monthly, DOE/DA-0226489/07): E1A, Offlce of Coal, Nuclear, Electric & Aiternate Fuels: PC-AEO Run
ACDY831. 0 I/03/90.

Energy information Administration] Annual Energy Outlook 1990 93
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Table E7. Electricity Generating Capability: HIGH GROWTH
Million Kilowatt.$)

Year Annual
Percent
Growth

1988 1989 1990 1995 2000 2005 2010 i9Sit-201/1

Electric' Utility Cupability
Net SOMmer CapabilitY ' .
Coal Steam . . 294.6 296.6 297.0 300.3 314.4 371..7 451.3 2.0%

Other Fossil Steam 144.6 144.3 144.2 137.0 130.5 123.8 130.1 -0.8%
Combined Cycle " 4:9 5.0 5.1 I 1.3 46.3 67.6 . 75.1 I 3.2%
Turbine/Diesel • 44.5 45.9 46.1 59.0 73.5 78.4 86.1 109c
Nuclear 94.7 97.0 99.3 102.8 103.8 103.8. . 99.7 0.2,4
Pumped/Oth•er Storage '. 17.0 47.0 17.0 . 19..5 21.0 22.5 1.3%
Hydroelectric/Other '  77.6 77.7 77.9

_19.5
79.1 80.0 82.1 84.6 0.4%

Total Gtility Capability 677.9 683.4 686.6 709.0 768.0 848.5 ' 939.4 1.5%
Cumulative Planned Additions'
Coal Steam 0.0 2.0 ' 1.0 10.5 .15.9 .16:9 17.2
Othet Fossil Steam 0.0 0.0 , 0.0 0.5 0.6 0.6 • 0.6
Combined Cycle ' 0:0. 0.0 al . 2.5 3.0 - 3.0 3.0
Turbine/Diesel 0.0 1.5 " 1.7 • 4.3 8.9 9.1 9. i
Nuclear 0.0 3.4 5.7 ..9.2 10.4 10.4 11.6
Pumped/Othei_Storage ' 0.0 0.0 • 0.0. , 2.5 2.5 2.5. .2.5
Hy dro.dectric/Other ' 0.0 0,2 0.4 1.7 2.2 ' 2.2 2.2
Total Planned .Additions 0.0 7.1 11.0 31.2 433 44.7 46.1

Cumulative Unplanned Additions! .
Coal Steam 0.0 0.0 0.0 0.0 14.8 74.5 . 157.5 •

. Combined Cycle " 0.0, 0.0 0.0 3.8 38.4 ' 59.7 . 67.2
Turbine/Diesel 0.0 0.0 0.0 10.6 . 20.8 26.9 34.6
Nuclear 0.0 0.0 , 0.0 13.0 0.0 . 0.0 . 0.0
Pumped/Other Storage ' • 0.0 0.0 0.0 0.0 , 0.0 , 1.5 3.0 .
Hy droelectnc/Other ' 0.0 0.0 0.0 0.0 0.3 4.0 7.9'
Total Unplanned Additions 0.0 0.0 0.0 14.4 74.2 166.6 270.1

Cumulative Retirements 0.0 1.5 2.3 14.4 27.5 40.6 54.7

Vonutility Capability
Coal 5.4 6.0 6.8  10.2 12.9 20.8 29.5 8.0%
Natural Gas 12.2 13.9 17.0 26.1. 32.5 36.6 41.8 5.7%
Other Fossil 4.0 4.2 4.5 5.6 6.3 7.2 8.2 3.3%
Renewable Sources/Other r 9.8 10:0 10.2 5.4 22.4 :30.8 . 39:2 .6.5%
Total Nonutility Capability 313 34.1 38.5 58.3 74.1 95:4 118.7 6.2%

The steady hourly output that generating equipment may supply to system load dunng summer peak demand,
Inc lodes natural gas. oil. and dual-fired oil/natural gas cornbined cycle capability.
Includes hydroelectnc pumped storage and, after 2000..compressed airland batter.; storage.
Includes geothermal. wood, waste. solar, and wtnd.
Cumulieive additions from December 31, 1988.
InclUdes petroleum. petroleum coke. waste heat. blast fumace gas. coke oven gas. and anthracite culm.
Includes hydroelectric, biomass, geotherrhal. wood, nonfossil waste, solar and wind, and pumped/other storage.

Source: Energy Inforrna:ion, Administration, Office of Coal. Nucleai. Electnc & Altemate Fuds; PC-AEO-Run
ACDY83I, 01/03/90.
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Table ES. Residential Consumption and Price of Energy by Fuel: HIGH GROWTH

Year Annual

Percent
Growth

1988 1989 1990 1995 2000 2005 2010 mos-2010

Consumption (Quadrillion Btu)
Distillate • 1.08 1.02 1.03 0.85 0.75 0.69 0.65 -2.29`
Liquefied Petroleum Gas - 0.43 0.44 0.47 • 0.36 0.29 0.25 0.22 -3.1%
Natural Gas 4.77 4.78 4.92 4.84 4.85 4,84 4.82 0.0%
Electricity 3.05 3.04 3.18 3.61 4.01 4.39 4.77 2.0%,

Renewables 0.92 0.93 0.93 0.98 1.05 1.12 1.20 1.2%
Other ' 0.16 0.16 0.16 0.18 0_19. 0.20 • 0.21. 1.2%
Total 10.42 10.37 10.70 10.82 11.11 11.19 11.86 0.6%

Prices (1989 dollars per million Btu)
Distillate 6.05 6.20 6.15 7.04 8.32 9.37  10.24 2.4%
Liquefied Petroleum Gas 8.81 8.57 8.97 9.02 '2 9 55 10.68 12.06 1.4%
Natural Gas 5.53 5.49 5.45 6.31 7.49 8.55 9.72 2.6%
Electricity 22.86 22.41 22.33 23.30 21.26 25.11 25.30 0.5%

includes kerosene and steam coal.
Notes. Historical values are through 1986. Total may not equal sum of components due to independent rounding.
Sources: Historical data: Energy Information Administration„Htmuhli. Energv Review. DOE/E1A-f)035(87/10r.
Suite Energy Pray find Expenditure Report 1985. DOE(E1A-0376185): values for 1987 are estimates. PC-AEO Run
ACDY83 i . 01/03/90.

Energy lnformalion AdmInlstrallont Annual Energy Outlook 1990 9:1
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Table E9. Commercial Consumption and Price of Energy by Fuel: HIGH GROWTH

Year Annual
Percent
Grow th

1988 1989 1990 1995 2000 2005 2010 19/48-2010

Consumplion1Quadrillion Btu)
Distillate 0.62 0.59 0.59 0.53 0.46 0.41 0.39 -2.19r
NatUral Gas 2.75 2.70 2:75 2.72 2.65 2.62 - -2.6.1 -0.2%

Electricity 2.66 2.78 2.92 3.38 .3.86 4.38 4.92 2.89r

Other ' 0.59 0.56 0.55 0.51 0.48 0.45 0.43 -1.4%

Tohl 6.63 6.63 6.82 7.14 7.45. 7.87 :8.36 1,1%

Prices 11989 dollars per million /Rol

Distillate 4.73 4.85 4.81 5.68 6.93 7.97 8 83 2.9%

Natural Gas 4.69 4.(r4 4.73 5.47 6 66 7.72 8.89 3.0.7,

Electricity 21.26 20.81 20.73 21.65 22.61 23.46 23,65 0.5%

- Includes kerosene. motor gasoline, residual-fuel, and renewables. •
Notes: Historical values are through 1986. Total may not eqUal sum of components due to independent rounding.
Sources: Historical data: Energy Information Administration. Monthly Energy Review, DOEIE1A-(X)35t01101:
Stute Energy Price and Expenditure Report l985, DOE/EIA-0376185): values for 1987 are estimates. PC-.AEO Run

ACDY831. 01/03M.

ee Energy Information Administration/ Annual Energy Outlook t990



Table E10. Transportation Consumption and Price of Energy by Fuel: HIGH (;ROWTH

1988 1989 1990

Year

1995 20(x) • 20()5

Annual

Percent
Gross th

2010 poo.:010

Consumption iQuadrillion Btul
Distillate • 3,53 63 3.86 4.26 4.66 5.08 5.50 2.044

Jet Fucl 2.98 3.04 3.16 3.53 383 4.:0 4.51 1.9g

MOtor Gasoline 13.78 13.77 '13.99 14.09 14.43 15.02 15.77 0.6%

Residual Fucl 0.80 0.72 0.71 0.80 0.89 0.98 1.08 1.3%
Other ' 0 92 0.90 1.W) 1.03 1.14 1.17 1.15 1.0'(
Total 22.02 22.06 22.72 23.71 24.96 26:45 28.01 1.1%

Prices 11989 dollars per million Btul
Drilllate 6 84 6.95 6.73 7.60 8 87 9.92 10.78 2.1%

• Jet Fuel 3.96 4.21 4.07 5.05. 6 47. 7.65 8.62 3.6%
Motor Gasoline 8.03 8.51 8.44 9.52 10.9g 11.81 12.43 2.0'4

Residual Fuel 2 10 2 33 2.:94 3 10 4 38 5.17 5 88 4.8c7,

Includes kerosene. electncity. liquefied petroleum gas. luhncants, waxes. natui al ,,as.
Notes: Historical values are through 1986. Total may not equal sum of crimponents due

Sources• 1-11-.,torical data: Energy Information Administration. Nonthly A:Pierg.s RevieK.

State EnergN Price and E:pinditur, Report lchlt5, DOE/ER-0376 /451: values for 19M7

.ACDY/4.31. 01/113/90.

and renesvahles,

to independent rounding.

M13 •

are estimates. PC-AEO Run
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Table Ell. 'Industrial Consumption and Price of Energy by Fuel: HIGH GROWTH ,

Consumption (Quadrillion Btu)
Distillate
Liquefied Petroleurn Gas
Petrochemical Feedstocks
Residual Fuel
Natural Gas
Metallurgical Coal
Steam Coal
Electricity
Renewables
Other '
Total

Prim (1989 dollars per million Btu)
Distillate
Liquefied Petroleum Gas
Residual Fuel
Natural Gas
Metallurgical Coal
Steam Coal
Hydroelectric Power
Electricity

Includes kerosene, liquefied petroleum gas, lubricants, waxes, motor gasoline, and hydropower.
Notes: Historical values are through 1986. Total may not equal sum of components due to independent rounding.
Sources: Historical data: Energy Information Administration, Monthly Energy Review, DOE/EA-0035(87/10):
State Energy Price and E.xpenditure Report /985, DOE1E1A-0376185): values for 1987 are estimates. PC-AEO Run
ACDY831, 01/03/90.

Year Annual
Percent
Growth

1988 1989 1990 1995 ,2000 2005 ' 2010 lYsii-20lo

1.3'1- 1.29 1.30 1.48 1.53 1.58 1.67 1.1%
1.66 1.70 1.81 2.11 2.44 2.67 2.88 2.5%
0.94 0.94 0,99 1.15 1.30 1.47 1.64 2.6%
0.67 0.60 0.59 0.55 0.52 0.53 0.55 .-0.9%
7.71 8.14 8.49 9.17 9.53 9.53 9.49 1.0%
1.08 1.04 1.13 1.16 1.07 0.99 0.91 -0.8%
1.69 1.69 1.73 1.81 1.89 2.11 2.61 2.0%
3.07 3.09 3.18 3.76 4.40 5.03 5.76 2.9%
2.43 2.45 2.46 2.94 3.45 3.95 4.44 2.8%
4.01 3.98 4.16 4.16 4.15 4,19 4.24 0.3%

24.57 24.92 25.83 28.29 30.27 32..04 34. I 8 1.5%

4.36 4.47 4.43 5.30 6.57 • 7.62 8.49 3.1%
5.43 5.27 5.52 • 5.66 6.20 7.31 8.66 2.1%

'.2.22 2.46 2.51 3.45 4.73 5.52 6.24 4.8%
2.97 2.89 3.02 3.67 4.88 5.94 7.07 4.0%
1.85 1.84 1.84 1.93 2.02 2.13 .2.25 0.9%
1.56 1.55 1.55 1,64 1.73 1.83 1.93 1..0%

12.83 12.83 12.83 12.83 12.83 (2.83 12.83 0.0%
14.38 14.07 14.02 14.66 15.58 16.41 16.58. 0.6%



Appendix F

Other Energy Forecasts

• international Petroleum Supply
and Disposition

• Renewable Energy. Consumption



Table Fl. international Petroleurn Supply and Disposition: BASE
(Million Barrels per Day)

Supply and Disposition 1988 1989 1990.

Year

1995 2000 2005

Annual
Percent
Growth

2010 1988.2olo

Market Econonties
PrOduction•
U.S. (50 States) 10.47' 9.97 .9.71 8.97 8.71 8.29 7.83 -1.3%
Canada 2.04 1.99 1.96 2.03 2.10 2.13 2.10 0.1%
OECD Europe 4.44 4.47 4,96 5.29 5.16 4.88 4.44 0.0%
OPEC 22.01 23.44 23.68 26.58 28.47 30.89 34.05 2.07r

Other Countries 10.1'1 10.24 10.67 11.06 10.73 10.47 10.37 0.1%.
Net CPE Exports 2.43 2.30 2.20 • 1.92 1.53 0.79, -0.07

• Total Supplyb 51.12 51.61 52.73 55.80 56.72 57.45 58.73 • 0.6%
Consumption
U.S. (50 States) 17.28 17.25 17.41 18.21 ;18.84 19.47 20.32 0.7%
U.S. Territories 0.20 0.21 0.20 0.,21 0,22 0.22 0.23 '0.6%
Canada • 1.60 1.67 1.68 1.91 1.96 1.92 1.90 0.8%
Japan . 4.73 5.01 5.20 5.77 5.65 5.33 5.02 0.3%
Australia and New Zealand .0.77 0.80 0.81. , 0.88 0.91 0.95 1.00 1.2%
OECD Europe 12.36 12.54 12:70 12.92 12.43 12,02 -0.2%
Other Market EconoMies 13.80 14.46 15.02 16.21 17.01 17.83

.11.82
18.75 '1.4%,

Total Consumption 50.74 51.94 53.03 56.10 57.02. 57:75 59.03 0.7%
. Discrepancy -0.39 0.33 0.29 . 0.30 0.30 0.30 0.30

entrally Planned Economies (CPE)
Production
China , 2.73 2.73 2.81 2.82 2.77 2.66 2.50. -0.4%
U.S.S.R 12.55 12.23 12.03 11.56 10.48 9.24 8.16 -1.9%
Other 0.46 0.47 0.51 0.42 0.35 0.29 0.24 -2.9%
Consumption
China 2.13 .2.14 2.12 2.11 2.09 2.07 2.02 -0.2%
U.S.S.R • 8.86 8.84 . • 8.82 8.50 7.88 7.37 7.06 -1.0%
Other 2.51 .2.36 2.40 2.28 2.10 1.95 1.89 -1.3%

World Oil Consumption • 64.23 65.28 66.37 68.99 69.09 69.14 70.00 0.4%

Includes production of crude oil and natural gas liquids, other hydrogen and hydrocarbons for refiriery feedsiock.,
refinery gain. alcohol, and liquids produced from coal and other sources..
h Includes net stock withdrawals.
Sourcev: Energy Inforrnatien Administration (E1A); Monthly Energy Review, DOE/E1A-0035(89/07): EIA, /memo-
nonal EnergyAnnual 1988,DOWEIA-0219(88): Organization for Economic Cooperation and Development.
Monthly Oil Statistics Database through December 1988; PC-AEO Run DACB212. 01/03/90.
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Table F2. Renewable Energy Consumption: BASE
(Quadrillion Btu)

Sector and Source

Consumption by Sector
Residential, Commercial, Industrial
Biofuels '
Hydropower
Geotherrnal
Ocean Thermal
Solar Energy
Thermal
Photovoltaic
Wind

Transportation
Biofuels (alcohol fuels) h

Eleclric Utilities
Biofuels '
Hydropower
Geothermal -
Ocean Thermal
Solar Energy
Thermal ,
Photovoltaic
Wind

Total Renewable Energy

Consumption by Use
Electricity Generation
Electric Utilities
Nonutility Sales to Utilities
tionutil, Generation for Own Use
Total Electric

0.her (tion.Electric)
Residential
Commercial
Industnal
Transportation
Total Non-Electric

Totai Renewable Enemy

Year

1988 1989 1990 1995 2000 2005 2010

3.09 3.11  3.12 3.55 3.99 4.39 4.80
0.06 0.06 0.06 0.10 0.13 0.14 0.15
0.13 0.14 0.14. 0.17 0.22 0.30 0.39
0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.09 0.09 0.09 0.12 0.19 0.26 0.34
0.00 0.00 0.00 0.00 0.00 0.02 0,03
0.03 0.03 0.03 0.05 0.06 0.09 0.12

0.06 0.07 0.07 0.07 0.10 0.16 0.26

0,02 0.02 0.02 0.02 0.02 0.04 0.06
2.32 2.81 3.04 3.35 3.35 3.35 3.35
0.22 0.22 0.22 0.22 0.24 0.33 0.42
0.00 0.00 0.00 0,00 0.00 0.00 0.01

0.00 0.00 0.00 0.00 0.00 .0.03 0.06
0.00 0.00 0.00 0.00 0.00 0.01 0.03
0.00 0.00 0.00 0.00 0.00 0.05 0.10
6.02 6.54 6.79 7.65 8.30 9.19 10.12

2.56 3.05 3.28 3.59 3.61 3.82 4.03
0.52 0.54 0.54 0.78 1.05 1.32 1.59
0.11 0.12 0.12 0.19 0.28 0.36 0.44
3.19 3.70 3.94 4.56 4.95 5.49 6:05

0.92 0.93 0.93 0.98 1.05 1.12 1.20
0.05 0.05 0.05 0.07 0.09 0.14 0.19
1.80 1.80 1 80 1.97 2.12 2.27 2.42
0.06 0.07 0 07 0,07 0.10 0,16 0.26
2.83 2.84 2.85 3.09 3.35 3.70 4.07
6.02 6.54 6.79 7.65 830 9.19 10.12

Annual
Percent
Growth
1988-2010

2.0%
4,7%
5.1%

6.2%

6.1%

6.8%.

5.0%
1.7%
3.0%

2.4%

2.1%
5.2%
6.3%
2.9%

1.2%
5.9%,
1.4%
6.8'4
1.7%

- 2.4%

Includes wood. landfill and sewer gas. municipal solid waste, and waste heat
Includes ethanol and methanol produced from biomass sources.
Includes electricity generation from utility wood and waste plants,

Sources: Energy Information Administration (El A ). Monthly Energy Review,
I jf Coal. 'Nuclear. Electric & A!ternate Fuels: PC-AEO Run DACB2 I 2. 01/03

from biomass sources.

DOE/EIA-00351149/071: EIA. Office

/90.
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Data Sources for Tables and
Figures

ln general, all historical data can be found in the Annual
EPIE7gy Revin, 1988, DOE/E1A-038-11.88) (Washington, DC,
1989). For specific tables and hgures, the following data
sources were used:

Table 1. Summary of Projections for 2010
Historv (19881. Annual Energy Review 7988. Projections:
Tables Al, A2, B1, B2. CI, C2, DI, D2, E1, and E2.

Figure 1. U.S. Refiners' Acquisition Cost of Imported
Crude Oil, 1970-2010
liistory: Annual Energy Review 1988. Projections:
International Enero Outlook 1990, DOE/EIA-0484(90).

Figure 2. OPEC Oil Production as Percent of Market
Economy Demand, Base Case, 1973-2010
History. Annual Energy Review 1988. Projections:
International Energy Outlook 1°90, DOE/ EIA-0484(90).

Figure 3. Average Annual Growth Rates for Selected
Economic Indicators, Base Case
History: Annual Energy Review 1988. Projections: Table
Al.

Table 2. Summary of Assumptions and Projections for
the Market Economies
History: Energy Information Administration, Monthly
Energy Review, DOE/E1A-0035189/08), and International
Energy Annual 19118, DOE/E1A-0219(88); Wharton
Econometric Forecasting Associates, World Econornic
Service Historical Data, December 1989. Projections:
Wharton Econometnc Forecasting Associates,' World
Economic Outlook, October 1989; and ElA, Office of
Energv Markets and End Use.

Figure 4. Changes in Sources of Energy, Base Case,
.1988-2010
Projections: Table A2.

Figure 5. Changes in Energy Demands, Base Case,
1988-2010
7rojections: Table A2.

Figure 6. Changes in Energy Demand by Major
End-Use Sector, Base Case, 1988-2010,

Antinal Energy Review 1988.. Projecticns: Tables
A3, A4, A:5, Ati and A8.

Figure 7. U.S. Energy Intensity, Base Case, 1988-2010
l iistory: Annual Energy Review 1988. Projections: Table
Al.

Figure 8. Changes in Average Efficiency for Selected
Energy Uses, 1988-2010
l'ro.rction,i: Office of Energy Markets and End Use, EIA,

Figure 9. Petroleum Supply and Consumption, Base
Case, 1970-2010
History: Annual Ener,,ry Review 1988 Projections: Table.
A3.

Figure 10. Ratio of Cash Flow to Fixed Assets for U.S.
Oil and Gas Producers, Base Case, 1977-2010
History and Projections: Office of Energy Markets and
.End Use, EIA,

Figure 11. Changes in Determinants of Gasoline
Demand, Base Case, 1988-2010
PrOections: Office of Energy Markets and End Use, EIA.

Figure 12. Natural Gas Consumption and Production,
Base Case, 1970-2010
History: • Annual Energy Review 1988. Projections. Tahle
A4.

Figure 13. Selected Residential Energy Prices, Base
Case, 1970-2010
History: Annual Energy Review 1988, Projections: Table
Al.

Figure 14. Coal Production and Total Energy
Production, Base Case, 1989-2010
Projections: Table A1.

Figure 15. Annual Additions of Electricity Generating
Capability, Base Case, 1989-2010
History: Annual Energy Review 1988. Projections: Table
A7.

Table 3. Comparison of Energy Forecasts, 2010
History: Shorf Term Energy Outlook, DOE/E1A-
0202(89/4Q). Projections: Amcncan Gas Association,
Total Energy Resource Analysis Model, The 1989 AGA-
TERA Base Case, April 7, 1989; Energy Information
Administration, this volume; DRI/McGraw-Hill, Energy
Review, Aurumn 1989; Gas Research Institute, 1989 GRI
Elasehne Projection of U.S..Energy-Supplii and Demand, 1989;
The WEFA Group, Energy Analysis Quarterly, Summer
1989, and Long.Term Economic Outhiok, Third Quarter
1989.

Figure 16. Assumed Growth Rates for GNP, Oil Price,
inflation, Personal Income, and Manufacturing
Production, 1988-2010
See sources for Table 3.

Figure 17. Annual Growth Rates for Total Energy
Demand, Electricity Demand, and Total Energy
Intensity, 1988-2010
See sources for Table 3.

Figure 18. Change in Consumption of Major Energy
Sources, 1988-2010
See sources for Table 3

Energy Infonneilon Administration' Annual Energy Outlook 1490
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